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Save On LFD First-Drive Systems - Proven clock-data 
separation circuitry and other superior design features 
• Reliable hard-sector diskette formatting • Stores up to 



102 Kbytes of formatted data on 40 tracks • Complete with drive (or 
drives), S-50 4-drive controller, MPX or MPX/9 DOS, interconnect¬ 
ing cable and users manual. While they last... 


40-Track, one-drive, non-flippy 
40-Track, one-drive, flippy 
80-Track, one-drive, non-flippy 
80-Track, one-drive, flippy 
LFD 4-Drive Controller (only) 

2- Drive Interconnecting Cable (only) 

3- Drive Interconnecting Cable (only) 


now $384.95 
now $399.95 
now $520.95 
now $560.95 
now$ 95.00 
now $ 19.95 
now$ 29.95 


Save $ 75 
Save $100 
Save $100 
Save $100 
Save$ 20 
Save$ 10 
Save $ 5 


First-Drive Systems are also available in 2- and 3-drive versions. 
Save even more! 


Save On Single-Board Computer/S-50 
MPU Card now $119.95 Save $20 The 
SBC/9 is a computer or a fully compati¬ 
ble SS-50 bus MPU card • Interchange¬ 
able 6802 or 6809 processor • Extend¬ 
able 1 -Kbyte ROM monitor • Parallel and 
serial I/O ports - selectable, full-range 
bit rate generator for serial I/O • Extend¬ 
able addressing • On-card 1-Kbyte RAM 
• Provision for additional EPROM • On- 
card voltage regulator circuits. 



Save On 6809 MPU Upgrade Adapter 

now $31.95 Save $8 Upgrades 6800 
MPU cards to 6809 processing power. 
Configured for SWTP MP-A2 MPU card 
but may be used with other MPUs. 
Plug-in installation requires no trace 
cutting or soldering-easy to restore 
MPU to original configuration. Assem¬ 
bled and tested. Includes user instruc¬ 
tions. 6809 ROM operating system, 
PSYMON/A2, for use with the 6809 
MPU Adapter-$69.95. 



Save On Memory-Mapped Video Display Generator Controllers... 

The Electric Window features software-defined display formats, expand¬ 
able 128-unit character generator, fully formed characters, composite or 
separate sync-video output, now $119.95. Save $50. 

The ColoRAMa-50 features up to 8-color displays and 256x192 pixel 
resolution (with full display RAM), extended 1-Mbyte addressing capability, 
provision for audio cassette I/O and low cost rf modulator for TV displays, 
comprehensive manual with 6809 driver listing. Now $94.95 with 1K dis¬ 
play RAM. Save $45. Additional display RAM $19.95/Kbyte. Save $10. 



Save On Dual Serial I/O Card now $54.95. Save $20. 
This two-channel RS-232 data communications interface 
features an on-card bit-rate generator (BRG) (ideal for ex¬ 
tended addressing bus) that generates seven standard rates 
from 110 b/s to 19,200 b/s, individually selectable TX/RX 


rates for each channel, compatibility with older and newer 
versions of 30 pin I/O bus and either 16- or 4-byte boundary 
addressing. Note: Shown with optional port connectors, con¬ 
figuration switches and BRG installed. Also available without 
BRG for $49.95. Save $10. 


Save On Rock Solid RAM Cards now $94.95. Save $45. 
Includes 8K of RAM, expandable to 24K. Each 8K block may 
be located at any 8-Kbyte boundary of 64K address space. 
Other features: 1-Mbyte extended addressing, buffered data, 
address and control lines, comprehensive manual with diag¬ 
nostic memory test programs. 

Eight-Kbyte RAM kit-now $49.95.Save $40. 


Versatile Prototyping Boards, 

Extendable Motherboards 

50-pin Motherboard/Extender Board (7-slot) $21.95 
I/O Motherboard Kit (8-slot) $44.95 

S-50 Bus Protoboard $24.95 

I/O Bus Protoboard $14.95 


ColoRAMa-50, Electric Window, SBC/9, PSYMON and PERCOM are trademarks 
of Percom Data Company, Inc. 

PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

As near as your telephone- You can save on the lowest prices 
ever for these quality Percom products by calling toll-free 1-800- 
527-1222 (from in Texas call 214/340-7081). Don’t wait! At these 
prices we cannot guarantee product inventories. 



PERCOM DATA COMPANY, INC. 


11220 Pagemill Road • Dallas, Texas • 75243 
214/340-7081 
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6299 W. SUNRISE . FT. LAUDERDALE. FL 33313. (305) 584-3133 


INSTRUCTIONAL INC 


Sell! Stop Training! 

DEALERS: 

Add a CUSTOMER SUPPORT department to your store. Use your time for SELLING 
not TEACHING! Your customers will have their new computer up and operating the 
day of purchase! END the USER MANUAL MYSTERY, stock MICRO Instructional 
tapes! 

One hour of easy listening replaces all the confusing written manuals usually required to begin. 
You can KNOW for certain that your customers will quickly apply the programs you sell to their 
business! WORDSTAR, DATASTAR, SUPERSORT, SUPERCALC are all within the realm of 
understanding and fast application. Customers won’t be taking up your time with minute 
questions. They will be back to purchase other hardware, software and accessories...NOT TO 
ASK IF ANYONE KNOWS HOW TO USE THE PROGRAM! Your time can best be applied 
SELLING, NOT TRAINING! Yet, your customers expect support and assistance with difficult to 
understand programs. Few business people appreciate the time they may have to spend in their 
offices training a secretary or bookkeeper.. .yet someone has to do the job. 

Your profits can be increased by not having to spend time teaching your customers how to use 
hardware or software. Since you put your reputation on the line if the products don’t perform to 
expectation, some dealers are using our taped series as a way of saying “THANK YOU” to 
customers for their purchase of a system or software. Don’t overlook the power of our 
instructional tapes for training your own personnel. New employees may have to study many 
manuals and their level of bewilderment will be no less than that of your customers. 

Available nationwide at “The Xerox Stores” and other selected dealers. 

MOST PRICED UNDER $40 

These “plain language” condensed user's manuals are available now in standard audio cassette. 
Many others are being developed and will soon be available... 

Systems Software Software 

Apple 11+ ’ Calcstar 12 Mailmerge 12 

H/2-89 2 dBase II 6 Power Text 8 

IBM-PC 3 Datastar 12 Spellguard 9 

Osborne l 4 Exec Sec’y 13 Supercalc 10 

Xerox 820 s Magic Wand 7 Supersort 12 

TRADEMARKS OF: 1. Apple Corp.; 2. Heath Company/Zenith Radio Corp.; 3. IBM Corp.; 4 Osborne Computer Corp.; 5. Xerox Corp.; 6. AshtonTate; 7. 
Peach Tree; 8. Beaman-Porter; 9. Innovative Software Applications; 10. Sorcim; 11. Visicorp; 12. MicroPro Int. Corp.; 13. Sof/Sys. 


Software 

Visicalc 1 * 

Visifile 11 

Visidex 11 

Wordstar 12 

© Copyright 1982 MICRO Instructional Inc. 


CALC-PLUS" 

Expand your BUSINESS application of 

Calcstar, Supercalc, Visicalc 


Priced at only $169. 95 


Calc-Plus™ has been designed to compliment your electronic spreadsheet programs, CALCSTAR,™ 
SUPERCALC™ or VISICALC.™ These accessory programs are ideal for business use where the user 
either lacks the technical training to develop such an application or simply does not have the time to do 
so. 


The small office user will find that his secretary or bookkeeper can quickly apply these programs for entry 
of checking account data and easily handle bank reconciliation and account distribution. Two formats 
permit calculation of wages for salaried and/or hourly workers. Calc-Plus™ Payroll requires very few 
manual entries. Individual hourly rate is entered only at the beginning of the pay period. Daily hours and 
Federal Income Tax are entered. Gross, F.I.C.A. and Net are calculated automatically. An individual 
earnings record may be printed to accompany the check. 


Other Calc-Plus™ enhancements include Depreciation, Accounts Receivable, Accounts Payable, 
Cash Receipts and Cash Disbursements. 


Mount on a second drive and load to Supercalc, Calcstar or Visicalc. Available in 5" and 8" formats for 
most popular computer systems. Flnanctel 0verlay with Audio .nstruchons copyright 1982 

Trademarks of MicroPro International Corp. Sorcim Corp. Visicorp MICRO Instructional Inc. 
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MICROCOMPUTING 


On the cover: From the man who gave us the first pocket calculator and the first 
pocket television, as well as the ZX80 and ZX81 micros, comes the Spectrum color 
computer. The system, which features 16K, improved graphics and a truly "expand¬ 
ed 1 ' Basic—all at a low-cost Sinclair price, will be available later this year in the U.S. 
for about $270 ($375 for 48K). Our English correspondent, Fernleigh Edmondson, 
broke all speed records in providing us with this first look (p. 76) of the Spectrum, 
which promises to give other color micros a run for their money. The cover photos by 
Edmondson show the Spectrum and a sample graphics display. 


Contents: August 1982 
Volume VI No. 8 


Enhance Atari I/O Capabilities JohnBaseler. 28 

Extend the types of programs you can run on your 800 system. Atari 

Equip Your Apple for the Challenge Peter Heiimann. 34 

Add an arithmetic processor to perform special math functions in Pascal. Apple 

Fowl Play Edward Crossman. 44 wr 

Commodore's^JPET can help you study animal behavior. PET 

Finely-Tuned Basic Compiler Jon Lindsay. 48 

Microsoft shows you how to increase program speed without rewriting code. 

Data Loader for the S-100 stuart Bali. 54 

Load data the easy way with this simple plug-in circuit. 

Alphanumeric Abracadabra Stewart Lindenberger. 56 

Your micro can be the life of the party. 

Beat the IRS Gene Embry. 58 

Keep ahead of the tax collector, with a little help from your micro. 

An American Daisywheel You Can Afford Frank Derfier. 67 

Smith-Corona challenges foreign manufacturers. 

Sinclair Does It Again! f. Edmondson. 76 

The Spectrum is Sinclair's answer to low-cost color computing. Sinclair 

Beat the High Cost of H-88/89 Memory Expansion Steve Howard. . . 80 

Expand to 56K for less than with the Heath memory board. Heath 

A Super Synthesizer Richard Parry. 82 

Bridging the man-machine gap with hi-fi speech. 

Say It Again, Atari Jake Commander. 100 

The Voice Box loosens up even the most laconic micro. Atari, Apple 

Micros Are Sounding Good Jim Hansen. 104 


Speech synthesizers, such as the Votrax Type 'N Talk, are low cost and practical. 


Publisher's Remarks—6 
Micro Quiz—8 
PET-pourri—13 ^ 
Dial-up Directory—18 V 
Letters to the Editor—22 


Micro Digest—24 

(Excerpted Software Reviews) 

Calendar—134 

What's New, Big Blue?—138 

(New Products for the IBM PC) 


New Products—142 
New Software—156 
Dealer Directory—161 
Classifieds—161 
Software Reviews—162 


Microcomputing (ISSN 0744-4567) is published monthly by 
Wayne Green, Inc., 80 Pine St., Peterborough NH 03458. 
U.S. subscription rates $25, one year; $53, three years. 
Canada and Mexico $27.97, one year, U.S. funds. Foreign 
$44.97, one year; U.S. funds drawn on U.S. bank. Foreign air 
mail subscriptions—please inquire. Canadian Distributor: 
Micron Distributing, 409 Queen St. West, Toronto, Ontario, 
Canada M5V 2A5. South African Distributor: Microcom- 
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puting, PO Box 782815, Sandton, South Africa 2146. Second- 
class postage paid at Peterborough. NH 03458 and at addi¬ 
tional mailing offices. Phone: 603-924-9471. Entire contents 
copyright 1982 by Wayne Green, Inc. No part of this publica¬ 
tion may be reprinted or otherwise reproduced without writ¬ 
ten permission from the publisher. Postmaster: Send form 
#3579 to Microcomputing, Subscription Services, PO Box 997, 
Farmingdale, NY’ 11737. 
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NEW! TPM* for TRS-80 Model II 
NEW! System/6 Package 

Computer Design Labs 


Z80 Disk software 


We have acquired the rights to all TDL software (& hardware). TDL software has long had the reputation of being the best in the 
industry. Computer Design Labs will continue to maintain, evolve and add to this superior line of quality software. 

— Carl Galletti and Roger Amidon, owners. 

Software with Manual/Manual Alone- 


All of the software below is available on any of the 
following media for operation with a Z80 CPU using 
the CP/M* or similar type disk operating system 
(such as our own TPM*). 

for TRS-80* CP/M (Model I or II) 
for 8” CP/M (soft sectored single density) 
for 5Y4” CP/M (soft sectored single density) 
for 5V4” North Star CP/M (single density) 
for 5Y4” North Star CP/M (double density) 

BASIC I 

A powerful and fast Z80 Basic interpreter with EDIT, 
RENUMBER, TRACE, PRINT USING, assembly language 
subroutine CALL, LOADGO for ‘tebaining”, COPY to 
move text, EXCHANGE* KILL, LINE INPUT, error inter¬ 
cept, sequential file handling in both ASCII and binary 
formats, and much, rnMtnnore, It runs in a little over 12 
K. An excellent choice for games since the precision 
was limited to 7 digits in order to make it one of the 
fastest around. $49.95/$15. 

BASIC II 

Basic I but with 12 digit precision to make its power 
available to the business world with only a slight sacrifice 
in speed. Stiff runs faster than most other Basics (even 
those with much less precision). S99.95/S15. 

BUSINESS BASIC 

The most powerful Basic for business applications. It 
adds to Basic II with random or sequential disk files in 
either fixed or variable record lengths, simultaneous 
access to multiple disk flies, PRIVACY command to 
prohibit user access to source code, global editing, 
added math functions, and disk file maintenance capa¬ 
bility without leaving Basic (list, rename, or delete). 
$179.95/$25. 

ZEDIT 

A character oriented text editor with 26 commands 
and“macro” capability forstringing multiple commands 
together. Included are a complete array of character 
move, add, delete, and display function. $49.95./$15. 

ZTEL 

Z80 Text Editing Language - Not just a text editor. 
Actually a language which allows you to edit text and 
also write, save, and recall programs which manipulate 
text. Commands include conditional branching, subrou¬ 
tine calls, iteration, block move, expression evaluation, 
and much more. Contains 36 value registers and 10 text 
registers. Be creative! Manipulate text with commands 
you write using Ztel. $79.95/$25. 

TOP 

A Z80 Text Output Processor which will do text 
formatting for manuals, documents, and other word 
processing jobs. Works with any text editor. Does 
justification, page numbering and headings, spacing, 
centering, and much more! $79.95/$25. 

MACRO I 

A macro assembler which will generate relocateable 
or absolute code for the 8080 or Z80 using standard 
Intel mnemonics p!usTDL/Z80 extensions. Functions 
include 14 conditionals, 16 listing controls, 54 pseudo¬ 
ops, 11 arithmetic/logical operations, local and global 
symbols, chaining files, linking capability with optional 
linker, and recursive/reiterative macros. This assembler 
is so powerful you’ll think it is doing all the work for you. It 
actually makes assembly language programming much 
less of an effort and more creative. $79.95/$20. 

MACRO II 

Expands upon Macro I’s linking capability (which is 
useful but somewhat limited) thereby being able to take 
full advantage of the optional Linker. Also a time and 
date function has been added and the listing capability 
improved. $99.95/$25. 

LINKER 

How many times have you written the same subroutine 
in each new program? Top notch professional pro¬ 
grammers compile a library of these subroutines and 
use a Linker to tie them together at assembly time. 
Development time is thus drastically reduced and 
becomes comparable to writing in a high level language 
but with all the speed of assembly language. So, get the 
new CDL Linker and start writing programs in a fraction 
of the time it took before. Linker is compatible with 
Macro I & II as well asTDL/Xitan assemblers version 2.0 
or later. $79.95/$20. 


DEBUG I 

Many programmers give up on writing in assembly 
language even though they know their programs would 
be faster and more powerful. To them assembly language 
seems difficult to understand and follow, as well as 
being a nightmare to debug. Well, not with proper tools 
like Debug I. With Debug I you can easily follow the flow 
of any Z80 or 8080 program. Trace the program one 
step at a time or 10 steps or whatever you like. At each 
stepyou will be able to seethe instruction executed and 
what it did. If desired, modifications can then be made 
before continuing. It's all under your control. You can 
even skip displaying a subroutine call and up to seven 
breakpoints can be set during execution. Use of Debug I 
can pay for itself many timesover by saving you valuable 
debugging time. $79.95/$20. 

DEBUG II 

This is an expanded debugger which has all of the 
features of Debug I plus many more. You can “trap" (i.e. 
trace a program until a set of register, flag, and/or 
memory conditions occur). Also, instructions may be 
entered and executed immediately. This makes it easy 
to learn new instructions by examining registers/memory 
before and after. And a RADIXfunction allowschanging 
between ASCII, binary, decimal, hex, octal, signed 
decimal, or split octal. All these features and more add 
up to give you a very powerful development tool. Both 
Debug I and II must run on a Z80 but will debug both Z80 
and 8080 code. $99.95/$20. 

ZAPPLE 

A Z80 executive and debug monitor. Capable of 
search, ASCII put and display, read and write to I/O 
ports, hex math, breakpoint, execute, move, fill, display, 
read and write in Intel or binary format tape, and more! 
on disk 

APPLE 

8080 version of Zapple 


NEW! TPM nowavailable for TRS-80 Model 
II! 

TPM* 

ANEW Z80 disk operation system! This is not CP/M*. 
It’s betted You can still run any program which runs with 
CP/M* but unlike CP/M* this operating system was 
written specifically for the Z80* and takesfull advantage 
of its extra powerful instruction set. In other wprds its 
not warmed over 8080 code! Available for TRS-80* 
(Model I or II). Tarbell, Xitan DDDC, SD Sales “VERSA- 
FLOPPY”, North Star (SD&DD), and Digital (Micro) 
Systems. $79.95/$25. 

SYSTEM MONITOR BOARD (SMB II) 

A complete I/O board for S-100 systems. 2 serial ports, 
2 parallel ports, 1200/2400 baud cassette tape inter¬ 
face, sockets for 2K of RAM, 3-2708/2716 EPROM’s or 
ROM, jump on reset circuitry. Bare board $49.95/$20. 

ROM FOR SMB II 

2KX8 masked ROM of Zapple monitor. Includes source 
listing $34.95/$15. 

PAYROLL (source code only) 

The Osborne package. Requires C Basic 2. 

5” disks $124.95 (manual not included) 

8" disks $ 99.95 (manual not included) 

Manual $20.00 

ACCOUNTS PAYABLE/RECEIVABLE 
(source code only) 

By Osborne, Requires C Basic 2 
5” disks $124.95 (manual not included) 

8” $99.95 (manual not included) 

Manual $20.00 

GENERAL LEDGER (source code only) 

By Osborne. Requires C Basic 2 
5’’ disks $99.95 (manual not included) 

8” disks $99.95 (manual not included) 

Manual $20.00 


SYSTEM/6 

TPM with utilities, Basic I interpreter, Basic E compiler, 
Macro I assembler, Debug i debugger, and ZEDIT text 
editor. 

Above purchased separately costs $339.75 
Special introductory offer Only $179.75 with coupon!! 



$ 160.00 


ORDERING INFORMATION 

Visa, Master Charge and C.O.D. O.K. To order call or 
write with the following information. 

1. Name of Product (e.g. Macro I) 

2. Media (e.g. 8’’ CP/M) 

3. Price and method of payment (e.g. C.O.D.) include 
credit card info, if applicable. 

4. Name, Address and Phone number. 

5. ForTPM orders only: Indicate if forTRS 80, Tarbell, 
Xitan DDDC, SD Sales (5V4” or 8”). ICOM (5V4” or 
8”), North Star (single or double density) or Digital 
(Micro) Systems. 

6. N.J. residents add 5% sales tax. 


Manual cost applicable against price of subsequent 
software purchase in any item except for the Osborne 
software. 


For information and tech queries call 

609 - 599-2146 


These are IMEW Toll Free numbers 

For phone orders ONLY call toll free 

1-800-458-3491 Ext. 15 
In PA only 1-800-252-3567 

OEMS 

Many CDL products are available for licensing to 
OEMs. Write to Carl Galletti with your requirements. 

* Z80 is a trademark of Zilog 

* TRS-80 is a trademark for Radio Shack 

* TPM is a trademark of Computer Design Labs. It is not 
CP/M* 

* CP/M is a trademark of Digital Research 

Prices and specifications subject to change without 
notice. 

DEALER INQUIRIES INVITED. 


C BASIC 2 

Required for Osborne software. $99.95/$20. 



COMPUTER 
DESIGN 
LABS 


342 Columbus Avenue 
Trenton, N.J. 08629 


Circle 18 on Reader Service card. 
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PUBLISHERS REMARKS 

DEC Unwraps 
Micro Package 


By Wayne Green 

Four Newcomers 
Join the 
Celebration 



New from DEC—the Rainbow 100. 


DEC Arrives 

A few days ago I got an invitation to 
come to Boston for a celebration of DEC’S 
25 years in the computer business. The 
invitation was not further explicit, but 
since they were offering a free lunch I was 
unable to keep myself from driving down 
to see what was up. 

The big deal was the unveiling of four 
microcomputer systems by DEC. They’ve 
waited an incredibly long time to come 
into the field, but now that they are here 
they have quite a wide product range. All 
of the systems look identical, with the dif¬ 
ferences being inside. The range of prices 
are surprisingly narrow too, running 
from $3500 to $5000. 

There was some mention of color, but 
none was shown. The monitor for all four 
systems was a very lightweight tube that 
could be placed almost anywhere. The 
keyboard for all systems was identical, 
and worked with a simple wire connected 
to the CPU unit. This allows the keyboard 
to be used just about anywhere. The 
board, which is very thin, but rather 
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long, was surprisingly heavy, so it should 
stay in place as you type on it. The key¬ 
board has plenty of keys for word proces¬ 
sing and special functions, as well as a 
numerical keypad. 

The least expensive unit, the Rainbow 
100, seems to be aimed at the IBM niche, 
with its Z-80 and 8088 processors. The 
Decmate II, the latest incarnation of the 
good old PDP-8A, now available in micro 
form, has a 12-bit processor that uses all 
the PDP-8A software that has been devel¬ 
oping since around 1965. The two more 
expensive systems were PDP-11 orient¬ 
ed, allowing the use of that software. 

Since DEC seems to be run like a group 
of firms producing different products, the 
announcement of four different micro¬ 
computers was not surprising. When 
rumors of DEC micros were first heard, 
people wondered how DEC could ever get 
their several divisions together to put out 
one micro. The answer was simple: each 
group put out their own computer, all us¬ 
ing the same keyboard, monitor and CPU 
cabinet. 

While this solves the internal problems 
for DEC, it does leave a lot of problems for 


the marketing people. How are they go¬ 
ing to explain the differences to the pro¬ 
spective customers? This may turn out 
to be one of the biggest marketing jobs 
yet—or it may turn out to be impossible. 

The systems look good. The prices are 
reasonable. Now let’s see what happens. 


The Key to Wealth 

Normally I write most of my chit-chat 
editorials for 73 Magazine . often wander¬ 
ing off into anything which interests me. 
In this case, the following is not really 
geared to the ham readership. 

One of the nice things about the United 
States is that just about anyone who real¬ 
ly wants to can get rich. It has little to do 
with luck, brains, education or any of the 
other usual excuses we use to keep from 
feeling bad about being a failure in life. 
You don’t have to be crooked, though at 
times I’m hard put to see where that has 
made much difference in some cases. 

We’re all on the same merry-go-round 
together, spinning around once a day. 
The difference is that just a few people 
have the guts to reach out and grab the 
ring as it goes by. It’s there and any of us 
could make the grab for it. 

Of course, we are playing life’s crap 
game with the dice loaded against us. 
The “system” is set up to guarantee fail¬ 
ure for almost everyone. Perhaps it is for¬ 
tunate that there are only a few whistle¬ 
blowers like me. You know, I think I get 
the most kick of anything when people 
come up to me at shows and tell me how 
some of my past editorials have gotten 
them to start thinking in terms of making 
money, and they have succeeded. There 
is plenty of room for several thousand 
more multimillionaires, if you are willing 
to grab for the ring. 

The truly successful people often as 
not have not been to college at all. College 
seems to offer a slight advantage to grad¬ 
uates for a while, but this is illusory. 

The really bad side of college is that for 
the most part the whole exercise is aimed 
at providing you with a job in a large cor- 




















poration. Now that’s something no one in 
his right mind should ever take. Talk 
about a dead end! Even if you are able to 
survive the politics of the large company, 
you’ll never make any real money, not 
millions. 

Worse, large firms are very much like 
the military in that the people with the in¬ 
itiative and ideas are considered trouble¬ 
makers and are kept from advancement. 
In the military you do not create waves, 
not even in the Navy. The result of this is 
that the chiefs of staff are people who 
have come up through the ranks of offi¬ 
cers, never causing trouble and thus get¬ 
ting no black marks on their records. So 
who do wc have running our military 
establishment? We have the people who 
have never caused any trouble—exactly 
the wrong people for the job. 

The same goes for most large corpora¬ 
tions. There is a natural filter to sift out 
everyone with ideas and push, shunting 
them aside into dead-end jobs where they 
can’t cause trouble. So, when you see 
some incredibly dumb decisions by cor¬ 
porate leaders, remember how most of 
them got where they are: by not ever 
rocking the boat. 

Worse, when you work for a large firm 
the odds are heavily against your learn¬ 
ing anything of real value to you if the 
time ever comes when you want to reach 
for that golden ring and get out of the rat 
race. Most of the jobs in large firms are so 
narrow in the work done that you end up 
with little of the experience you need to 
make a small business succeed. And 
small business, at least in our country, is 
where the gold is. 

One of the reasons I’m working on try¬ 
ing to get a pilot model college started is 
to provide the type of education that I 
think a college really ought to have. Fur¬ 
ther, my kind of college is geared to the 
needs of the world at this time—to pro¬ 
vide both a technical training and an 
entrepreneurial education. Further, it 
is planned so that students will get 
three types of education: theory, lab and 
practical. 

A typical work day would start with 2 l /z 
hours in the classroom working with 
theory. Then there would be 2Vz hours of 
work in a lab, putting the theory into 
practiced terms and using it. This would 
be followed by five hours working in an 
on-campus business as a trainee doing 
professional work. The income from this 
work would cut the costs of the education 
to perhaps one third normal, making up 
for the cuts in federal supports. 

This college would not be aimed at pro¬ 
viding cannon fodder for giant corpora¬ 
tions, but would spew out thousands of 
eager-beaver entrepreneurs who would 
soon be starting thousands of new small 
businesses . . . and flourishing. Large 
firms would do well to hire these gradu¬ 
ates on as prospective CEOs (chief execu¬ 
tive officers), but how many of the For¬ 
tune 1000 firms have shown any signs of 


being perceptive? 

You don’t have to wait for me to get a 
college going to start taking advantage of 
the opportunities we have in this coun¬ 
try. There are just too many money-mak¬ 
ing opportunities waiting for you right 
now. Oh, you will have to do your home¬ 
work before you lay out your life’s sav¬ 
ings on a gamble. You surely don’t want 
to try and learn what you need to know to 
make a business succeed on your own 
money, do you? That’s stupid, not ad¬ 
venturous. 

No, you want to get the background 
you need—not available from any college 
I’ve heard of, or from working for large 
firms (or the military)—by working for a 
small business. You don’t learn to be a 
plumber by working in a law office, 
right? No, it should be obvious that if 


you want to learn about running a small 
business, you damned well should work 
for one. 

Yes, I know, you can’t initially make as 
much with a small business as you can 
with a corporate giant. If making a bit 
more up front is worth selling your soul 
for, the devil is there, waiting for you. Ask 
any college senior about the interviewing 
teams which visit the schools shortly be¬ 
fore graduation. Suckers. 

With each new major computer sys¬ 
tem being introduced to the market there 
is an opportunity for hundreds of small 
businesses to start up and grow. Look at 
the business that has built up around the 
TRS-80! There are over a thousand small 
firms providing programs and accesso¬ 
ries for this system. And the market is far 
from saturated. 


Circle 375 on Reader Service card. 

What's a 
SemiDisk? 

The best disk emulator you'll find anywhere. It's a single 
512K byte memory board. (1 Megabyte on special order) It 
operates like a disk, except far faster. Your software is 
compatible with no modifications. 

No strings attached. No need for a special CPU. DMA, I/O. 
or disk controller. No need to return your operating system 
disk. No changes to your present hardware. 

SemiDisk doesn't interfere with memory space, which is 
left totally free for the operating system or user programs. If 
you have an 8080, 8085, or Z80 CPU with CP/M 2.X on S-100, 
you can use it right now. (Available soon for TRS-80 Model 2 
and IBM Personal Computer.) 

Unmatched Performance: 

• 30 to 300 times faster than 8” floppies 

• Much faster than hard disks 

• Expandable to 8 Megabytes 

• Only 0.6 amps (typ) supply current for 512K 
(0.9 amps for 1 Megabyte) 

SemiDisk is the least expensive disk emulator per byte of 
storage. At $1995 for 512K, it's less than a third the cost of the 
closest competition. 

So compare price, performance, hardware requirements, 
flexibility, storage density, and expandability, and you'll 
select SemiDisk! 

P.O. Box GG 

Beaverton, OR (503)- 
97075 642-3100 

TRS-80 trademark of Radio Shack — CP/M Trademark of Digital Research 
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Now, with four DEC microcomputers 
entering the market, a Sony computer 
and about one new computer (or more) a 
week, there is just no end to the ways for 
small firms to get started and grow. If we 
have the entrepreneurs to fill the gap we 
could easily support several thousand 
more small businesses. 

If you can come up with the product, 
we have the magazines that will bring 
you together with the customers. From 
there on it is a matter of how clever you 
are at advertising, production and keep¬ 
ing up with the market as it constantly 
changes and grows. 


Unemployment 

Comparing the latest unemployment 
statistics with those of the past is hardly a 
fair comparison when one considers the 
enormous changes in other conditions. 

For instance, the unemployment fig¬ 
ures of the 1930s reflected many entirely 
different circumstances. In those days 
the average household had one wage 
earner, so the impact of unemployment 
was far more immediate and direct than 
today. World War II changed our work 
patterns, bringing women out of the 
home and into jobs previously held al¬ 
most entirely by men. Then, with the end 
of the war, women found they liked the 


Circle 189 on Reader Service card. 



When you buy your 
TRS-80™ equipment! 

Use our toll free number to 
P* check our price before you buy ^ 
a TRS-80™ ... anywhere! 


TRS-aO is a trademark ol th« Radio Shack Division ol Tandy Corporation 

Don’t Delay.. Call Today £ 


iivC 



[tmui 

SALES COMPANY 

704 W. MICHIGAN AVE. 

P.0. BOX 8098 PENSACOLA FL 32505 


904/438-6507 

nationwide 1-800 874 1551 
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With one or more 
new computers entering 
the market each week, 
there is just no end 
to the ways for small firms 
to get started and grow. 


income and the freedom this gave them 
and stayed working. 

It took no time at all for the market to 
adjust to the two-income family, suitably 
raising the prices of everything to reflect 
this increased buying power. This made 
it so one-income families were at a seri¬ 
ous disadvantage, forcing more women 
to go to work, or else having to make do 
with less. 

There was one other major change 
made: minimum wage laws. This law, 
put through and rigidly supported by 
unions, forced employers to get rid of 
marginally productive people and re¬ 
place them with machines as fast as pos¬ 
sible. The result of this was to make it ex¬ 
ceedingly difficult for unskilled people, 
particularly teenagers entering the work 
place, to get work. 

Since most teenagers are living at 
home with two other wage earners, the 
need for a minimum wage is question¬ 
able. Any additional income is beneficial. 
Of course, we can look at the bright side 
and see that if very many teenagers were 
permitted to work, their income, when 
added to the two wages of the family, 
would tend to further drive up prices 
since most of it would be extra money 
over and above subsistence. 

When one looks more questioningly at 
the unemployment statistics, one finds 
that only 6 percent of married men are 
out of work. Further, 40 percent of the 
unemployed are out of work less than 
four weeks, and the median is about 8 V 2 
weeks. One other factor is self-inflicted 
unemployment, which should perhaps 
be considered separately from the prob¬ 
lems of people who have been laid off. 
Forty percent of those looking for work 
quit their last jobs or are entering the 
labor force anew. And one-sixth of the 
unemployed are only looking for part- 
time work. 

One other perspective: about half of the 
families with someone unemployed still 
have an income of $20,000 or more. 

To firms in the microcomputing in¬ 
dustry this whole unemployment busi¬ 
ness is weird. Here we have firms who are 
absolutely desperate for good 
people—sometimes at any salary—but 
can t seem to find them. Yet the papers 
are full of unemployment headlines. 

Germany has a government system 


that matches people with available jobs 
country-wide. We do have a lot of em¬ 
ployment agencies and even a govern¬ 
ment unemployment system, but it is 
strictly regional, so worker needs in New 
Hampshire are not passed on to New 
York. My firm needs writers, editors, 
salesmen, data processing people, tech¬ 
nicians, printers and so on, but in New 
Hampshire there are about 25 jobs for 
every available person, so we can’t find 
the people. 

Perhaps some firm can set up a nation¬ 
al computerized job bulletin board to 
tackle this problem. 

At any rate, when you read those “di¬ 
saster” articles in the paper, take ’em 
with a grain of salt. There is no honest 
reason to compare unemployment statis¬ 
tics of 1982 with those of 1932. It’s a com¬ 
pletely different world today and, painful 
as unemployment is in some areas, if the 
people would move, they would find jobs. 


Computer Design 

There have been far too few articles on 
the design of microcomputers. I’m sure 
there are still a few hobbyists who are ex¬ 
perimenting with some new ideas. So 
let’s see some articles on your work to get 
others thinking. Remember that it is pri¬ 
marily hobbyists, not manufacturers, 
who come up with innovative designs. 

Publishing can protect you patentwise 
if you come up with something unique, 
while at the same time advertising your 
idea so that manufacturers can see it and 
bid for it. □ 


MICRO QUIZ 


Assembly-Language Programming 

After the following program is executed, 
what value will be stored at TMP? 


X 

DC 

-5 

Y 

DC 

-3 

START 

LOAD 

Y 


ADD 

Y 


ADD 

Y 


STORE 

3Y 


LOAD 

X 


ADD 

X 


SUB 

3Y 


BL 

ELSE 


ADD 

3Y 


BU 

DONE 

ELSE 

LOAD 

X 


ADD 

Y 


ADD 

Y 

DONE 

STORE 

END 

TMP 


(answer on page 140) 


















Someday, in Ihe comfort of yajr home, you'll be able to shop and 
bank electronically, read instantly updated newswires, analyze 
the performance of a stock that interests you, 
send electronic mail across the country, then 
play Bridge with three strangers in LA 
Chicago and Dallas, 
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Welcome to someday 


Someday is today with the CompuServe Information Service. CompuServe is available through a 
local phone call in most major U.S. cities. It connects almost any brand or type of personal computer 
or terminal with our big mainframe computers and data bases. All you need to get started is an 
inexpensive telephone coupler and easy-to-use software. 

CompuServe's basic seivice costs only $5.00 per hour, billed in minute increments to your 
charge card. 

The CompuServe information Service is available at many computer stores across the country. 
Check with your favorite computer center or contact CompuServe. 

Welcome to someday. 

CompuServe 

Information Service Division, 5000 Arlington Centre Blvd. 

Columbus, Ohio 43220 (614) 457-8650 


An H&R Block Company 
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Business Is 

Our Business 

Gene Cayot, Sales Manager, MSI. . . 

We have been building commercial quality computer systems for 11 years 
now. . . a lot longer than most companies in our industry. Our reputation 
for quality and reliability has been firmly established in over twenty different 
countries where MSI Business Systems are sold. 


Let me tell you more about MSI and our business systems. . . 


With MSI you get a lot 

more than just hardware. 





Technical Support 

We offer the finest and most extensive customer support of any company 
in our industry. Our systems are equipped with modems which permit our 
technical support staff to perform system diagnostics and file maintenance 
remotely via telephone lines. Our company aircraft allows support personnel 
to be at the customer’s site within a few hours if necessary. 

Expandability 

Our systems do not have built-in obsolescence. Any MSI computer 
system can be expanded to run in multi-user mode, with large capacity hard 
disk drives, and with our business software. MSI systems can grow, as your 
business grows, to meet your needs. 

Customer Training 

We hold seminars at selected locations around the country which provide 
training in all areas of MSI system operations — from installation to the use 
of our business software. 

Business Is Our Business 

Our business software modules are designed for “real world” business 
use. We offer complete audit trail files for all changes to the data base, 
complete history files, and general ledger posting files. Back-up routines 
provide maximum protection of the data files on removable disk cartridges. 


Let MSI help your business run better 

If you have a problem in inventory control, bills of material, order 
entry/accounts receivable, general ledger, or cost accounting — give me a 
call personally for more information on an MSI Business System. 


midwest Scientific Instruments 

220 West Cedar • Olathe, Kansas 66061 

913-764-3273 

TWX 910 749 6403 • TELEX 437049 
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Que On Systems 


Que On Systems 

IBM's 

PERSONAL 

COMPUTER 


IBM's 

PERSONAL COMPUTER 

Que Corporation's new 300 page book, IBM's 
PERSONAL COMPUTER describes the hardware, 
peripherals and IBM's program library. Whether you 
are an IBM Personal Computer user or prospective 
buyer, you will discover the significance of IBM's new 
product to your personal or business applications. 



...at computer stores and fine book stores $14.95 



BOTH FOR ONLY $22.95 


PERSONAL COMPUTER AGE 

The Definitive journal For The IBM Personal Computer User 

Keeps you updated monthly with the latest news and 
applications for your IBM Personal Computer. 
Featuring: Hardware and Software Reviews — New 
Product Announcements — Technical Articles — 
Problem Reporting — Vendor Directory — Classified 
Ads — Special Interest Columns. 

$18.00/YR. 

(12 issues) 
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PET-POURRI 

By Robert Baker 

Useful Utilities 

For VIC, PET/CBM 

Count, Catalog, 
Communicate 
With HES 


Human Engineered Software (3748 In¬ 
glewood Blvd. Room 11, Los Angeles, CA 
90066) has been building a reputation for 
high-quality, well-documented pro¬ 
grams for Commodore systems. Their 
list of available programs is growing 
constantly and now includes several 
programs for the VIC-20 as well as the 
PET and CBM models. I recently tried 
their Hescount, Hescat and Hescom pro¬ 
grams and found them extremely useful 
utilities. 

Hescount 

Hescount is a simple utility program 
that counts the number of times individ¬ 
ual lines of a Basic program are executed. 
These counts can then be used to opti¬ 
mize program execution or to debug. 
Lines with high counts quickly point out 
places where optimization techniques 
will be most highly rewarded. Lines that 
are never executed can point out possible 
errors in your program logic. They may 
also contain undetected syntax errors 
and should be checked. 

Hescount is a machine-language pro¬ 
gram, roughly 700 bytes long, that re¬ 
sides at the top of memory in your PET or 
VIC and monitors the execution of Basic 
programs. When you first load in a Basic 
program to be analyzed, it is not in a form 
that Hescount can use. Therefore, Hes¬ 
count is called once to set up the Basic 
program to be analyzed. Now you can 
run your program, stopping and continu¬ 
ing as desired. 

When the program is finished running, 
you then call Hescount a second time to 
restore the Basic program to its original 
form and to extract the counts obtained 
while running. The actual counts are for¬ 
matted into a two-dimensional array, 
UQ%, that contains the line numbers 
and execution counts. 

When your program is in the Hescount 
format you should not edit or change any 
lines in the program. If you do, then that 
line will run OK, but it will not participate 
in the counting. Also, when Hescount is 
executed the second time, all lines, ex¬ 


cept those that were modified while the 
program was in the Hescount format, will 
be returned to the normal format for a 
Basic program. Hescount format means 
that every line has four bytes added to 
the end of it—:REMxx—where the colon 
and the REM token each take one byte 
while xx represents two bytes used for 
the counts for that line. 

Hescount normally counts the number 
of times the first statement of a Basic pro¬ 
gram line is executed, with one excep¬ 
tion. When a single line contains a FOR 
followed by a NEXT with at least one in¬ 
tervening instruction, Hescount will 
count the number of times the instruc¬ 
tion following the FOR is used. If a line of 
this type were counted only once, then 
even if that loop executed many times 
and caused major degradation of per¬ 
formance, it would not stand out in 
the counts. 

The counting algorithm does lead to 
one condition where executed instruc¬ 
tions are undercounted. Instructions that 
follow a FOR on a line are not counted as 
many times as they are executed. How¬ 
ever, with one rare exception, some part 
of the loop will be counted correctly. You 
just have to be sure to examine all the 
lines of a FOR-NEXT loop. Misrepresen¬ 
tation might occur when there is an IF 
following FOR on the same line and there 
are multiple exits from the loop. 

Hescount automatically creates the 
UQ% array used to store the counts when 
called the second time. The UQ% array 
containing the counts is created after 
your Basic program runs, so if your pro¬ 
gram should contain a UQ% array it will 
not be interfered with during the pro¬ 
gram. At the end of the run, your UQ% 
will be overwritten by the counts Hes¬ 
count creates. 

After creating the UQ% array, the 
counts are available through direct com¬ 
mands or possibly through code already 
in your Basic program. Since the line 
numbers and counts are put into an ar¬ 
ray, you have great flexibility on how you 


handle the counts. You can sort it based 
on decreasing counts so that the most ex¬ 
ecuted lines stand out, you can save it on 
disk or tape for later analyzing, you can 
plot it, or you can just print it out on the 
screen or printer. Sample programs are 
included to help give you ideas on ways 
to use the data created. 

Remember that the counts created by 
Hescount are cumulative between the 
two calls to Hescount. Neither RUN nor 
CLR resets the counts. The maximum 
count that can be stored by Hescount is 
65024. The line counter stops when it 
reaches that value even if the line is ex¬ 
ecuted more times. 

Hescount comes with versions for the 
VIC, all PET/CBM ROMs (2-3-4) and a 
demo program on tape for $23.95. The 
program automatically adjusts itself for 
any memory size. The documentation 
package includes over 30 pages with 
commented source listings for the 
assembly code. 

Hescat 

Hescat is a powerful and easy to use 
disk cataloging system. It’s similar to my 
Disk Master program (see June 1982 
Microcomputing, p. 56) but has a few 
new features and runs much faster. 
Hescat has five main functions, each sup¬ 
ported by a separate Basic program. 
Some programs also contain machine- 
language subroutines wherever extra ex¬ 
ecution speed is necessary. 

With Hescat you can easily maintain a 
catalog of all your disks. You can then 
keep a sorted file that contains all file¬ 
names from all disks which you can then 
search to find a complete or partial file¬ 
name. You can examine information 
about all your disks or just certain selec¬ 
tions. If you have a printer, you can also 


Address correspondence to Robert W. 
Baker, 15 Windsor Drive, Atco, NJ 
08004. 
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print out a short list of summary informa¬ 
tion about each disk, a complete list of all 
files separated by the disk they are on, or 
you can print one long list with all the 
files sorted alphabetically. 

The programs work on any PET/CBM 
with Basic 3.0 or 4.0 and at least 16K of 
memory (32K is recommended). You 
must, however, have one of the dual disk 
Commodore disk units—2040, 4040 or 
8050. On a 2040/4040 drive you can 
catalog from 3300 to 6000 or more file¬ 
names from 134 disks. On an 8050 disk 
you can catalog from 10,000 to over 
20,000 filenames from 214 disks. Quite 
impressive! 

The Hescat disk must always be in¬ 
serted in drive 0 when being run. Drive 1 
is used for disks that are being cataloged 
or for scratch disks used for certain sort 
functions. 

The Hescat programs will add and 
delete various files on the Hescat disk as 
they execute; you should not put any 
other files onto this diskette. All Hescat 
programs are menu-driven with exten¬ 
sive error handling and extremely good 
“human engineering.” Each of the pro¬ 
grams in the package is loaded and run 
via the main Hescat program itself. 

The Catalog program does the actual 
cataloging or uncataloging of disks from 
the master directory. It requires that 
each of your disks be assigned a unique 
two-character external label or ID. This 
external ID does not have to be the same 
as the internal ID assigned when a disk is 
formatted via the New or Header com¬ 
mand. The use of an external disk ID al¬ 
lows you to catalog two or more disks with 
identical header names or internal IDs. 

The Catalog program creates a file on 
the Hescat disk with the same name as 
the external ID of the disk that is being 
cataloged. It also maintains a headers file 
that contains summary information for 
all disks currently cataloged. The entire 
cataloging process is extremely fast, 
usually taking only a few seconds. 

The Sort Names program creates a file 
containing every filename you have cata¬ 
loged, sorted alphabetically. It also in¬ 
dicates what type of file it is (Program, 
Sequential, User or Relative) and what 
disk it is on. 

The Print program is used to print 
reports on a printer. Instructions are in¬ 
cluded for simple changes that allow 
using an Epson MX-80 or Base-2 printer 
instead of a Commodore printer. 

The Display program permits you to 
look at certain Hescat files on the screen. 

The Locate program is used to quickly 
find a full or partial filename in the alpha¬ 
betized file created by Sort Names. The 
searching is done in machine language 
and is extremely fast. It can search 
through 1700 filenames in about one 
second. 

The main Hescat menu even provides 
a user function with which you can add 
your own functions if desired. The added 
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PUT ASSEMBLER.DOC 

PRB BLACK FRIDAV 
PRB BOWLING AVERAGE 
PRB BOWLING GAME 
PRB BUDGET,•••BISK 
PRB BUDGET,--'TAPE 

PTT CATALOG 
PRB COMPACTOR 
PTT COPVCAT 

PRB DASM ASSEMBLER 
PDT DASM ASSEMBLER 
PDT DASM EDITOR 
PRB DASM EDITOR 
PRB DASM LOADER 
PDT DASM LOADER 
PDT DASM/TASM.DOC 
PRB DASM2 ASSEMBLER 
PRB DASM2 EDITOR 
PRB DATA COMPARE 
PRB DATE BOOK 
PVT DIR 

PRB DISASSEMBLER 
PRB DISK DISPLAY 
PRB DISK LISTER 
PRB DISK MASTER,•••'4040 
PRB DISK MASTER/8050 
PRB DISK MASTER/BOTH 
PDT DISK-TAPE COPY 
PRB DISK-TAPE COPY 
PTT DISPLAY 
STT DT 

PRB DUPE CHECK. 

PDT EDITOR.DOC 

STT HEADERS 
PTT HESCAT 
PRB HOUSE INV/DISK 
PRB HOUSE INV/TAPE 

PRB LINE EDITOR/3.0 
PTT LOCATE 

PDT MISC.DOC 

PVT NEW DIR 

PVT NEW DISPLAY T*S 


function can either be additional code 
within the Hescat program or another 
program loaded and run by the Hescat 
program. 

Hescat is only distributed on disk and 
sells for $39.95. Documentation is ex¬ 
tensive, with over 50 pages and full pro¬ 
gram listings. There are even source 
code listings for all machine-language 


PRB 

PGM DATA/DISK 

PRB 

PGM DATA/TAPE 

PRB 

PGM SEARCH/DISK 

PRB 

PGM SEARCH/TAPE 

PTT 

PRINT 

STT 

RB 

SDT 

SAMPLE.LST 

SDT 

SAMPLE.SRC 

PTT 

SORT NAMES 

PDT 

SPACE SAVER 

SDT 

SPACE SAVER.LST 

SDT 

SPACE SAVER.OBJ 

SDT 

SPACE SAVER.SRC 

PRB 

SYMBOL LIST 

PRB 

TAPE HEX DUMP 

PRB 

TAPE-DISK COPY 

PDT 

TAPE-DISK COPY 

PDT 

TASM ASSEMBLER 

PRB 

TASM ASSEMBLER 

PRB 

TASM EDITOR 

PDT 

TASM EDITOR 

PRB 

TASM LOADER 

PDT 

TASM LOADER 

PDT 

TASM NOLIST ASEM 

PRB 

TASM NOLIST ASM 

PVT 

TEST DATA 

PRB 

TIME BILLING 

PRB 

UNCOMPACTOR 

PVT 

VITERM A 

STT 

VT 

PRB 

WAS RECORDS 

PRB 

WIND CHILL 

PRB 

WORD HUNT 

PRB 

WP CONVERTER 

PRB 

WP DISK PRINT 

PRB 

WP PRINTER 

PRB 

WP TAPE PRINT 

PRB 

XREF 1SK ) / 3.0 

PRB 

XREF <1SK> / 4.0 

PRB 

XREF <32K> / 3.0 

PRB 

XREF <32K> / 4.0 

PRB 

XREF / 8016 

PRB 

XREF / 8032 


routines. Complete descriptions are pro¬ 
vided for each program with a list of all 
variables used and their function. You’ll 
even find full descriptions of file layouts 
for all files created by Hescat and hints on 
how to modify the Hescat programs if de¬ 
sired. This is really one super utility 
package for any Commodore owner with 
a disk! 


Sample Hescat output showing full alphabetical listing of all files cataloged. 










ARE YOU OUT OF CONTROL? 

OUR 6502 BASED MICROCOMPUTER HAS 
EVERYTHING UNDER CONTROL. 


THE COMPUTER “SLIM” 

• 6502 MICROPROCESSOR 

• 2K BYTES RAM 

• 2KOR4K EPROM 

• FOUR 8 BIT I/O PORTS 

• POWER ON RESET 

• CRYSTAL CLOCK 

• BUFFERED SYM-AIM BUS 
PRICE 81-260A $199.95 ASSM. 

81-260K $149.95 KIT 

81-260B $ 39.95 BARE BOARD 



THE COMPUTER “SLIM” 


THE PERIPHERALS 

RAM EPROM MEMORY 

• 32K BYTES OF RAM OR EPROM 

PRICE 81-330A $ 99.95 ASSM. W/O MEMORY 
81-330B $ 49.95 BARE BOARD 

6 SLOT MOTHER BOARD 

• .750” BOARD SPACING 44 PIN BUS 
PRICE 81-320A $ 99.95 ASSEMBLED 

81-320B $ 49.95 BARE BOARD 

24 HOUR REAL TIME CLOCK 

• FOUR DIGIT LED DISPLAY 

• ON BOARD POWER SUPPLY 
PRICE 81-350A $149.95 ASSEMBLED 

81-350B $ 49.95 BARE BOARD 

ANALOG I/O INTERFACE 

• 16 ANALOG INPUT CHANNELS 

• 2 ANALOG OUTPUT CHANNELS 
PRICE 81-292A $199.95 ASSEMBLED 

8V292B $ 49.95 BARE BOARD 


ALL BOARDS ARE 4.5 X 6.5 WITH 
GOLD EDGE CONNECTORS 
SOLDER MASK BOTH SIDES 




19” RACK MOUNTING 


12 PORT PARALLEL I/O BOARD 

• 12 8 BIT I/O PORTS — 6 6522S 
PRICE 82-036A $169.95 ASSEMBLED 
82-036B $ 49.95 BARE BOARD 


MONITOR + TINY BASIC 2532 $39.95 


CALL 415 592-8411 FOR MORE 
INFORMATION. 

OUR SALES PEOPLE WILL BE 
GLAD TO DEMONSTRATE OUR 
PRODUCTS AT YOUR COMPANY. 
OEM PRICING AVAILABLE. 


John Bell Engineering, Inc 


_ ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING, INC. • 1014 CENTER ST., SAN CARLOS, CA 94070 -. 

nscl ADD SALESTAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 | VISA| 

'- SEND FOR CATALOG (415) 592-8411 10% OUTSIDE U S A ' 

WILL CALL HOURS: 9am - 4pm 
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500 H 

Great Reasons 
to Buy Your 
Diskettes From 
Snappware! 

Byte for byte, performance 
counts. Every byte of data you 
record is important. That's why 
Snappware offers Scotch dish 
ettes. the highest quality disk 
ette on the market at very com 
petitive prices. Scotch diskettes 
are tested and quaranteed error- 
free. And the low abrasivity 
saves your read write heads. 

Scotch Brand 744-0 

5 V* inch single sided, single den¬ 
sity, soft sectored with hub rings 

One box $23.00/box 

Five boxes $22.50/box 

Ten boxes $22.00/box 

T wenty boxes $21.50 box 

Scotch Brand 744D-0 

The premium grade mini-floppy. 
Double density certified, with 
hub rings. The very finest avail¬ 
able for your Model III. 

One box $27.00/box 

F i ve boxes $26.50/box 

Ten boxes $26.00/box 

T wenty boxes $25.50/box 

Scotch Brand 741-0 

Eight inch single sided, double 
density soft sectored. The very 
finest available for your Model 
II 

One box $33.00/box 

Five boxes $32.00/box 

Ten boxes $31.00/box 

Twenty boxes $30.00/box 

When it comes to diskettes, we 
have the best price per byte 

Authorized 
Distributor 
\ Information 
Processing 
Products 




Time saving power at your 
fingertips, ns 


CALL TOLL FREE: 

1-800-543-4628 

OHIO RESIDENTS 
CALL COLLECT: (513) 891-4496 
3719 flAantell 
Cinti.. Ohio 45236 


Hescom 

Hescom is an extremely interesting 
machine-language utility program that 
provides communications between any 
two Commodore PET or VIC systems. 
The communications is done via the user 
ports of the two machines with a special 
cable connecting them together. Basi¬ 
cally there are two classes of operations 
available, latched and unlatched. 

In the latched mode, commands are 
available to send or receive a block of 
memory or to send a program to the other 
computer. The unlatched mode allows 
real-time applications, such as two 
machine games. 

When communicating in the latched 
mode, special handshaking is used to en¬ 
sure reliable data transfers. This requires 
that a copy of Hescom be loaded and run¬ 
ning in each system. Each byte trans¬ 
ferred is held on the user port (latched) 
until it has been received and acknowl¬ 
edged by the Hescom program in the 
other computer. 

The actual transfer rate is around 7000 
bytes per second. That’s about 140 times 
faster than the tape drive and more than 
three times as fast as the 2040 disk drive. 
It only takes half a second to transfer a 
3.5K program to a VIC-20 using Hescom. 

Whenever Hescom is not actually run¬ 
ning, the Hescom port is in an unlatched 
mode. Therefore, you can make use of 
the unlatched mode without involving 
the Hescom program itself. To use the 
unlatched mode, you simply set the port 
to either input or output and then either 
read or write the port. In this mode the 
data on the port reflects the contents of 
the connecting port at that very instant. 

A demo program is included to help ac¬ 
quaint you with the operation of Hescom 
and to check out that the cable is func¬ 
tioning properly. The demo program 
works on either a PET or a VIC and allows 
you to display on one machine the con¬ 
tents of memory in the other machine. 
You can even transfer the program itself 
and try it from the other end as well. 

There are only two special things to 
watch out for when using Hescom; both 
are related to interrupts. The first in¬ 
volves the interrupt flag (the VIA IFR), 
which must never remain set when it is 
not supposed to be set. If the Hescom 
cable is plugged in, and either one of the 
computers is powered on, the IFR will 
most probably get set on one or both 
systems. Normally, when you power on 
the computer and then load Hescom, 
there will be no problem, since the pro¬ 
gram makes sure the IFR is reset before 
running. 

However, sooner or later you will turn 
off one machine, so you must know how 
to clear the IFR. It’s really quite simple- 
just one peek to the right location cor¬ 
rects the situation. If left uncorrected, 
Hescom responds as though the other 
computer wanted to start a data transfer. 


The other cause of problems is the stop 
key, which can also cause the IFR to be 
set indirectly. Hescom normally checks 
the stop key whenever it is waiting for 
something and will exit correctly if it has 
been hit. However, none of this changes 
the fact that the IFR has been set on and 
you have to do the peek to clear the 
condition. 

This program presents unlimited uses 
for the really imaginative. If you have a 
PET and a VIC, you could set up the VIC 
as a terminal to the PET. The unlatched 
mode allows real-time sampling of data 
sent from the other machine. This per¬ 
mits simple conversions for existing 
games into two-machine, two-player 
games. You could also use the VIC as a 
high-resolution color display for the PET, 
for sound or even to get input from joy¬ 
sticks or paddles. Just think about what 
you could do with a PET controlling 
your VIC-20! 

The Hescom program is supplied with 
separate versions for the VIC and PET 
ROMs 3 and 4, the demo program, com¬ 
plete documentation and a five-foot con¬ 
necting cable for $49.95. Custom cables 
up to 25 feet long can be specially 
ordered. As usual, the 35 or so pages of 
documentation are excellent and ex¬ 
tremely well written. 

Commodore News 

Information about the new systems 
from Commodore is still slow to surface. 
The new 40-column system with 128K of 
RAM is now referred to as the Commo¬ 
dore “P” series (PET II), being the third 
generation of the popular PET computer. 
It is designed for use with a separate color 
monitor or TV (via a built-in rf modulator) 
and has 16 colors available for text 
or graphics. 

The Commodore “B” series (CBM II) is 
the second generation of the CBM busi¬ 
ness computers. This system offers 128K 
of RAM and features an attached display 
and integral disk units. 

The 16-bit multiprocessor CBM profes¬ 
sional computer is the new Commodore 
“BX” series. This is an enhanced version 
of the Commodore “B” series and offers 
256K of RAM and two processors, a 6509 
and a 16-bit 8088. 

The “P” and “B” series micros accom¬ 
modate a second processor, which is 
standard in the “BX,” to create a multi¬ 
processor system. A Z-80 processor 
board that offers CP/M compatibility and 
an 8088 16-bit board that offers CP/M-86 
compatibility will be available initially. 

The new systems are all expandable to 
512K of RAM. They all include new ver¬ 
sions of Basic with additional new com¬ 
mands and support for up to 256K of pro¬ 
gram space. The new Basic is supposed 
to be backwards compatible with the 
older versions of Commodore Basic. 

Don’t forget, the new systems all 
utilize the new 6509 microprocessor. No 
data sheets or exact information were 
available at this writing, but I was told it 
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will be software compatible with the 
older 6502. The only difference will 
be that the 6509 will use locations 0 
and 1 for specific extended addressing 
capabilities. 

Location 0 is the execution register and 
is used for all instruction fetches. Loca¬ 
tion 1 is the indirect register and is used 
for all indirect addressing. The lower four 
bits of each byte will be used to select one 
of 16 available 64K banks of memory 
space. This will extend the addressing 
capabilities of the 6509, allowing it to 
directly address one megabyte of address 
space. 

The previously announced Ultimax 
system is now being called the Com¬ 
modore "Max” Machine and the sug¬ 
gested retail price has been increased to 
$179.95. This system will only contain 
256 bytes of RAM and no internal ROM. 

Several new games for the VIC-20, in¬ 
cluding Gorf, Omega Race and Sargon II 
Chess, along with the Home Babysitter, 
Personal Finance and Visible Solar 
System cartridges, made their debut at 
the Summer Consumer Electronics 
Show (CES) in June. 

Educational Software 

Special Learning Ed Software (PO Box 
16322, Minneapolis, MN 55416) is offer¬ 
ing a set of educational programs for 
computer-based instructional activities 
in spelling. The programs are designed 
for students with specific language 
disabilities but are of value to students of 
all learning levels. There are 24 tapes 
covering five basic spelling rules essen¬ 
tial to encode words. They are priced at 
$38 to $57 in groups of four to six tapes. 
The entire series on tape or disk is only 
$199. The programs are said to work on 
any 40-column PET. 

K-12 Micro Media (172 Broadway, 
Woodcliff, NJ 07675) is distributing a 
catalog listing over 125 educational PET 
programs by Micrograms, Inc. Their pro¬ 
grams are intended for use by children in 
kindergarten through sixth grade. The 
primary goal of each program is to pro¬ 
mote student learning and mastery of the 
subject material. Careful attention was 
given to creating programs in which 
structural design, graphics and sound 
contribute effectively to keeping 
students interested in the subject matter. 

All of the programs are designed to run 
on 40-column PETs with full-size key¬ 
boards and are available on cassette or 
8050 disk. Subject matter covers reading 
skills, mathematics, language, spelling, 
science and social studies. For teacher 
aids, a grader and test tabulator are also 
available. Prices start at $9.95 for a single 
program and range to $189.95 for any 
combination of 24 programs. 

Misc 

Optimized Data Systems (PO Box 595, 
Placentia, CA 92670) recently an¬ 
nounced their new PH-003 Disk-O-Mate 


for the Commodore 2040/4040 disk 
drive. The Disk-O-Mate includes write- 
protect switches and indicators for each 
drive, a power-on indicator and audible 
error beeper. The switches and indi¬ 
cators are mounted in a small (2x3x1) 
control box that can be placed on the disk 
unit or near the computer. 

The control box connects by a cable to 
a circuit board that “piggy backs" onto 
an internal connector in the 2040/4040 
disk. Installation involves simple recon¬ 
nection of internal disk unit cables, 
without special tools or skills or any 
soldering. Full instructions are said to be 
provided. Price is in the $70 to $80 range 
and the unit is shipped fully assembled 
and tested. 

Transonic Laboratories (249 Norton 
St., Mankato, MN 56001) has enhanced 
their ROM Detective program for the 
VIC-20. It’s now written in machine 
language instead of Basic and a few new 
features have been added. You can now 
do hex, decimal and ASCII dumps of 
memory, hex to decimal or decimal to 
hex conversions, and you can search 
memory for a specific word. The price is 
still the same—$4.95 on tape. Write 
them for more information on this and 
other VIC-20 software at low cost. 

A new independent newsletter called 
Strictly Commodore has surfaced for 
VIC, PET and CBM owners. Each issue 
will contain software reviews, informa¬ 
tive articles, new product information, 
programming tips, programs of all types, 
and more. Almost half of each issue will 
consist of practical, useful and entertain¬ 
ing programs for Commodore systems. 
One-year subscriptions for the monthly 
newsletter are $18 in the U.S. and 
Canada, $27 elsewhere. Inquiries should 
be addressed to: Strictly Commodore, 47 
Coachwood Place, Calgary, Alberta, 
Canada T3H 1E1.D 
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PRICE BREAK 


EPSON 

MX-100 

ZIP BOX REFILLS DESIGNED TO FIT 
EPSON MX-100 CARTRIDGE 

$095 



$107.46 per dozen 

Minimum Order 3 Ribbons 
Price Includes Shipping 
We accept Mastercard and Visa 

CHECK-MATE" 

P.0. BOX 103, RANDOLPH, MA 02368 
Call Toll Free - 1-800-343-7706 
In Massachusetts - 617-963-7694 




SSAVES 

Software 
at SUPER 
DISCOUNT PRICES 

the best available on the 
market today for 



TRS-80 



JK. ATARf 


GAMES * UTILITIES * BUSINESS 

for the budget minded individual 

ONE OF THE WORLD’S 

LARGEST INVENTORIES 

We have all the latest 
software—ASK US! 

A—Distributors 

COMPUTER GAMES SPECIALISTS 

P.O. BOX24121-F 
OAKLAND, CA 94607 
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By Frank Derfler 


DIAL-UP DIRECTORY 


Will It Be 
A New Standard 
For the Industry? 


Transend Makes 
Sense for Apple 


Welcome to Dial-up Directory. If you 
have an interest in using your microcom¬ 
puter as a data communications terminal 
to communicate with a local electronic 
message system or a communications 
utility such as The Source or Compu¬ 
Serve, this column is for you. This 
month, we will review a communications 
program for the Apple II microcomputer 
called Transend. But first, a commercial 
message and the incoming mail. 

My Books 

Here is the commercial message. My 
first book. Microcomputer Data Commu¬ 
nications Systems , released by Prentice- 
Hall last December, has been very well 
accepted. It covers communications 
technical material, software and hard¬ 
ware for many different kinds of micro¬ 
computers including the Apple II, PET, 
CP/M machines, H-89 and others. Since 
the TRS-80 is so popular, we thought a 
separate book on that machine would be 
justified. 

My second book, TRS-80 Data Com¬ 
munications Systems , has just been re¬ 
leased by Prentice-Hall and covers the 
enire TRS-80 family of machines. If you 
are interested in using a TRS-80 as a 
terminal or as a message system, I 
believe you will find this book useful. 
Contact the Microcomputing Book Nook 
at 800-258-5473 or check your local book 
store or computer store to get your copy. 

Mall Bag 

I note that The Source has established 
a dial-in WATS line for their customers. 
This might be particularly useful for 
those users who are not near a Telenet or 
Tymnet entry point. There is one small 
rub. They add a surcharge of 25 cents a 
minute to the usage fee. 

If you use The Source during periods of 
high telephone rates and have to dial a 
distant carrier entry point, this service 
might be useful to you. However, as a 
rule, non-prime users will not benefit 
from the WATS service. The surcharge 
for the Source WATS service (25 cents a 
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minute/$15 an hour) is less expensive 
during the day, and more expensive dur¬ 
ing evenings, nights and weekends, than 
making an out-of-state call of several 
hundred miles. 

Low-Cost Modems 

The low-cost modem race continues. 
Leading Edge Products, 225 Turnpike 
St. Canton, MA 02021, is selling the 
Signalman Mark I modem for around 
$ 120. It is a 300 baud modem with auto¬ 
matic originate/answer selection capa¬ 
bility. The price even includes a built-in 
RS-232-C cable, so you save a few bucks 
there, too. I haven’t used one yet, but I’ll 
give you a full review when I do. 

Similarly, Universal Data Systems has 
released the UDS 212LP for the very low 
list price of $495. This is a 1200 baud mo¬ 
dem that operates in the Bell 212 stan¬ 
dard. It does not, however, have the 
300-baud-type 103 operation included in 
most 212 modems. That’s fine with most 
of us who have 103 modems available (or 
can buy one for under $130). Universal 
Data Systems has been in the modem 
business for a long time. I’m glad they 
took this initiative and hope to. have one 
for a full review soon. 

Sports Database 

I have said before that the information 
utilities will find better audiences for spe¬ 
cialized databases than for general-inter¬ 
est features. The Dow Jones Information 
Service has added a special-interest data¬ 
base with general-interest appeal. They 
have begun a sports database. 

A user can select between NFL football, 
major league baseball, college football, 
NBA basketball, NHL hockey, soccer, 
golf and tennis. The information is up¬ 
dated by United Press International 
every weekday morning. 

Smart Terminal Software 

Transend, marketed by SSM Micro¬ 
computer Products, 2190 Paragon Drive, 
San Jose, CA 95131, serves as a good ex¬ 
ample of a smart terminal program. It is 


designed for the Apple II, but the discus¬ 
sion of its features will bring out capabil¬ 
ities and limitations that apply to pro¬ 
grams running on many different micro¬ 
computers. 

It is always important to note what 
hardware a smart terminal program re¬ 
quires and what optional hardware it will 
support. Transend requires an Apple II 
with 48K RAM and Applesoft or an Apple 
II Plus with 48K. The system must be 
equipped with at least one disk, DOS 3.3 
(only), and either a serial interface or a 
bus-decoding modem. Table 1 lists the 
various I/O cards and devices Transend 
works with. 

Transend has a number of options I 
like. First, it does the basic things you 
would expect any smart terminal pro¬ 
gram to do: 

• serves as an on-line terminal 

• captures received data 

• transmits files 

• interfaces with a printer 

• auto-dials an integrated modem 
Second, Transend does the things you 

expect a high-quality smart terminal pro¬ 
gram to do: 

• allows review of the capture buffer 

• allows the capture buffer to be opened 
or closed from on-line 

• allows the printer to be toggled off and 
on from on-line 

• allows changing between full and half 
duplex from on-line 

• provides customized parameter sets 
for various information utilities or mes¬ 
sage systems 

• provides single key transmission of 
short pre-stored messages 

Finally, Transend provides capabilities 
found only in a few other communica¬ 
tions packages: 

• file compression and expansion 

• protocol file transfer (CRC 16) 

• redefined character set 


Address correspondence to Frank J. 
Derfler , Jr., PO Box 691 , Herndon , VA 
22070. 











"The Professional" Series from >|— 


NEW Apple II terminal software 

• Z-Term “The Professional”™ by Bill Blue, for 
Apple CP/M* 

• P-Term “The Professional”™ by Joel Kunin and 
Bill Blue, for Apple Pascal** 

• ASCII Express “The Professional”™ by Mark 
Robbins and Bill Blue, for Apple DOS** 


Time Share Users 

Q. Are you tired of wasting time and money sending or 
receiving files with inadequate, poorly designed 
software? Do you find yourself manually performing 
the same lengthy log-in procedures over and over 
again? Would you like to automate these procedures 
for yourself and others? 


Businessmen 

Q. Do you have difficulty operating your printer when 
connected to a time-sharing computer? Are files 
you’re trying to download too large for your system 
buffer? Does your host computer lose data when you 
send files to it? 

A. “The Professionals” incorporate printer ring buffers 
which allow slower printers to accept data at their 
own rates. Very large files are easily received by 
periodically saving the buffer to disk. Unlike some 
software which can lose data during disk saves, 
“The Professionals” not only direct the host to stop, 
but actually wait for it to respond before performing 
the save. After a successful save, the host is 
automatically directed to continue. This process 
.may be repeated indefinitely. Lost data during send 
is virtually eliminated by the widest variety of send 
options available in any communications software. 
“The Professionals” ensure fast, reliable data trans¬ 
fer of any valuable business information. 

Authors 

Q. Does your line of work involve sending written 
material to others? Are you a program author who 
would like to send work in progress to a partner or 
client and know that it arrived intact? What would 
the ability to instantly send material or programs to 
anyone at any time be worth to you? 

A. “The Professionals” provide the ideal way to send 
your articles, manuscripts, reports, programs and 
technical documents to another computer with 
phone line access. Now you can work WHEREVER 
you want, and be assured that your data is sent to its 
destination quickly and error-free. In fact, compared 
to the fastest mail services, “The Professionals” of¬ 
fer immediate delivery and will save you the pur¬ 
chase price in just a few uses. 

Students 

Q. Are you bothered by limited access to your school’s 
existing terminals? Would you like to be able to do 
your school assignments at home at your own con¬ 
venience? 

A. “The Professionals” allow you to access virtually 
any dial-up school or college computer system over 
standard telephone lines. This means no more 
waiting in line for an available terminal or hassles 
with malfunctioning school equipment. You can 
even prepare term papers or reports while off-line 
and send the completed work to the school com¬ 
puter for final printing. Best of all, you can work from 
home at the times most convenient for you. 


A. “The Professionals” allow you to send files which 
have been prepared in advance. They may then be 
transferred at any time, as quickly as possible — 
even to several different systems. No time is 
wasted reviewing information while on line; data may 
be captured by your computer or printer (or both) to 
be evaluated later at your convenience. These fea¬ 
tures assure minimum on-line time and therefore 
minimum on-line cost. 

“The Professionals” introduce macros that are more 
sophisticated than anything previously seen in com¬ 
munications software. These "hand-shaking” mac¬ 
ros allow you to perform complete multi-stage log-on 
sequences automatically; all you do is specify the 
system to be called. This eliminates sign-on errors 
and greatly simplifies operation of the entire system, 
not only for you, but for other less skilled operators. 

Bulletin Boards 

Q. Would you like to be able to take advantage of the in¬ 
formation featured on local bulletin boards and infor¬ 
mation services such as The Source, CompuServe, 
Dow Jones, and others? 

A. “The Professionals” open the world of modem com¬ 
munication networks to you. There are already 
thousands of these systems and networks in use na¬ 
tionwide. “The Professionals” provide an ideal way 
of accessing these systems. All 80 column boards, 
external terminals (even the 40 column screen), and 
currently available communications devices are fully 
supported, including the Hayes Micromodem II and 
Novation Apple CAT. All standard baud rates — 110, 
300,1200 and others — are fully supported; BAUDOT 
too, if your computer is equipped with the Apple CAT 
modem. 

Clubs 

Q. Are there other Apple owners with whom you would 
like to exchange programs or files, but have been 
unable to do so because of limitations imposed by 
the software you now use? 

A. Any two Apples equipped with “The Professionals” 
can transfer ANY type or size file with complete error 
checking and correction. All of “The Professional” 
packages are fully conversant with each other and 
operate almost identically. For the first time ever, 
you can transfer compatible files to an operating 
system different from yours — error free! 

“The Professional” Series - Excellence in Apple 

Communications Software 


soutnuuesteRn 
data systems ' 



■CP/M is a trademark of Digital Research. p O. Box 582-K Santee, CA 92071 714-562-3670 

“Apple is a trademark of Apple Computers, Inc. 
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Functions of Smart Terminal 
Software 

I am going to pause to define some of 
the terms listed above for the benefit of 
those readers who may not be familiar 
with the functions of smart terminal soft¬ 
ware. 

The first list of features is essentially a 
“must have” checklist for smart termi¬ 
nal programs. The software must, of 
course, allow the microcomputer serving 
as a terminal to operate from the on-line 
mode. It must also provide the ability to 
capture the incoming data into a buffer 
for transfer to disk files. Some programs 
allow the received file to be transferred to 
disk in pieces so the system can transfer 
programs or files larger than the avail¬ 
able buffer space. 

Finally, a smart terminal program 
should allow the transmission of files 
from the local disk out the modem port. 
An adequate program should provide for 
“prompted” transmission in which the 
user can specify a prompt to be received 
from the host system. This prompt ini¬ 
tiates transmission of the next line of text 
or data. The interface with a printer 
should include a separate small buffer. 

Often, printers print more slowly than 
the data is being received. They may also 
lose characters while performing me¬ 
chanical motions such as a carriage re¬ 
turn and line feed. The printer buffer al¬ 


lows the printer to catch up with the re¬ 
ceived data. 

The auto-dial ability refers to a func¬ 
tion that will auto-dial phone numbers 
when an integrated modem is installed or 
when a “smart” modem such as the 
Hayes Smartmodem or the Radio Shack 
Modem II is being used. This feature has 
come to be accepted as standard on 
smart terminal programs. Usually, the 
program will present a list of numbers to 
be dialled and then dial when the desired 
number is selected. 

The second list of features includes 
mainly “user friendly” options that 
make operating more efficient and pleas¬ 
ant. The ability to view the contents of 
the capture buffer is very useful when the 
system is being used for electronic mail. 
The ability to review the received mail 
simplifies the process of writing a reply. 

Being able to open and close the cap¬ 
ture buffer allows an initial kind of rough 
editing. Menus received from the host 
systems and transmission commands 
can be eliminated from inclusion in the 
buffer. The ability to toggle the printer off 
and on permits this same kind of rough 
editing on paper. 

The value of customized parameter 
sets is often underestimated by software 
authors. This feature allows the user to 
set transmission parameters such as 
transmission speed, word length, parity. 


and echo/no echo once, save them, and 
use them again. It also usually lets the 
user pre-store frequently needed short 
messages such as log-on codes or pass¬ 
words. As an operating convenience, 
these short messages can be sent by tog¬ 
gling one or two keys while the user is on¬ 
line with a host. 

The last list of features can be found on 
very few smart terminal programs. File 
compression/expansion and protocol file 
transfer require that Transend be used 
by both the transmitting and the receiv¬ 
ing systems. File compression/expan¬ 
sion is a, technique used to save transmis¬ 
sion time. The program will remove and 
mark multiple characters and, if speci¬ 
fied, spaces. The mark used will be short¬ 
er than the ASCII character, thereby 
gaining storage space and transmission 
time. Of course, the file must be expand¬ 
ed on the other end to make it readable. 

Protocol file transmission allows the 
transfer of files using error checking 
techniques. A numeric value, derived 
from the number of l’s in the ASCII text, 
is assigned to a block of data by the trans¬ 
mitting machine. The receiving system 
recomputes the number. If the two don’t 
check, the block is retransmitted. There 
are several different protocol file transfer 
routines. They vary in the way the check 
is computed, the size of the block and the 
messages exchanged. 

The ability to redefine characters is 
particularly useful with a machine like 
an Apple II that has a limited keyboard. If 
certain characters are needed (for exam¬ 
ple, a backslash, which is a cancel sign on 
many large host systems), a seldom-used 
key can be redefined to transmit that 
character. Similarly, characters coming 
into your system (particularly control 
codes) can be redefined into characters 
you can use. 

Transend Critique 

Now that we have defined our terms, 
let’s see how well Transend performs 
those functions. 

The program does well as an on-line 
terminal, in auto-dial, and in the inter¬ 
face with a printer. In data capture, it will 
page the captured data to a disk file as it is 
received. 

The capture buffer can be up to 19K in 
a 64K machine. The total buffer space 
available is allocated by the user between 
capture buffer and print buffer. 

The Transend program allows for 
prompted transmission and for “throt¬ 
tling” the transmission throughput 
speed. Many message systems (particu¬ 
larly those using Apple II computers as 
hosts) “pack strings” when receiving da¬ 
ta. This takes a finite period of time. They 
allow for this by transmitting a prompt 
when they are ready for the next line. 

Transend allows for defining this 
prompt, so data will not be lost when 
working with one of these systems. Simi¬ 
larly, certain transmission media, such 


Serial Printer Interfaces 

SSM AIO California Computer Systems 7710 

SSM AIO-II Apple High Speed Serial 

SSM ASIO Apple Communication Card 

Parallel Printer Interfaces 

SSM AIO California Computer Systems 7720/7728 

SSM AIO-II Apple Parallel/Centronics Card 

SSM APIO Apple Silentype Printer Interface 

Epson Printer Card 


Modems 

Universal Data Systems 202LP (1200 baud) 

Hayes Micromodem 

Hayes Smartmodem 

Novation CAT 

Novation Apple CAT 

Any 103, 202, 212 compatible modem 


Modem Interfaces 

SSM AIO 
SSM AIO-II 
SSM ASIO 

California Computer Systems 7710 
Apple Communication Card 


80 Column Video Cards 

M&R SUP’R’ Terminal 

Smarterm 

Videx Videoterm 

Table 1 . Transend supported interfaces — printer, modem and 80-column cards. 
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as Telenet, Tymnet and satellite links, 
may have delays that prevent full speed 
transmission. A degree of control over 
the throughput of the system (often 
known as a “flow” control) is often pro¬ 
vided by smart terminal programs to pre¬ 
vent data loss. 

Transend provides three methods of 
throttling—it will wait for and check re¬ 
turned echoes, put nulls after characters 
or wait for a specified period of time be¬ 
tween character transmissions. 

Transend does well on the other lists of 
features, too. A number of useful options 
are available from on-line. I wish the buf¬ 
fer could be reviewed from on-line, but 
you have to go through several menus to 
see it. Up to eight parameter sets, which 
are called from a menu, cam be defined. 
The parameter sets include a phone 
number for auto-dialing if am appropriate 
integrated modem is available. The re¬ 
definition function allows the entire 
keyboard and/or received character set to 
be chamged. 

In the final list of features, the Tran¬ 
send file expansion/compression func¬ 
tion cam provide a savings of up to 20 per¬ 
cent (depending on the kind of material) 
in transmission time. A speciad feature 
even predicts the transmission time for a 
specified file. 

The protocol file transfer prograun 
works well and provides good feedback to 
the user. It does not appear to be compati¬ 


ble with amy other file transfer program 
on the market or in the public domain 
such as the most commonly used 
modem series. 

Transend will transfer text (T), binary 
(B), integer (I) and floating point Apple¬ 
soft (A) flies. The new types of flies, S, 
new A and new B, cannot be transferred. 

Transend Adventure 

Transend has one design feature that 
will create frustration in amy experienced 
user. It has a rigid system of menus 
which insist on leading the user by the 
hamd. The manual lists 89 menus. Some, 
of course, are only used at initiail setup, 
but the program requires the user to 
work through multiple menus for amy 
function. This is very time consuming 
and, if you make one bad choice, you can 
be off on an adventure. 

I demonstrated this program at a local 
computer club meeting and several club 
members provided helpful hints during 
the demonstration such as: “drop the 
bird,” “pick up the key” and other 
phrases from the Scott Adaims Adven¬ 
ture series. SSM provides a thick manual 
with a glossary and am index of menus, 
but it isn’t easy to use when you know 
what you wamt to do, but you aren’t sure 
what choices will eventually lead you 
there. 

SSM should, as a minimum, provide a 
menu map which shows a user where he 


or she is and how to get to another func¬ 
tion with a minimum number of steps. 
Ideally, they should provide a “go” com¬ 
mand to allow the user to jump over men¬ 
us. This would lower the frustration level 
of experienced users. 

SSM Marketing 

Transend is marketed in two (soon to 
be three) levels. Transend 1 provides the 
baisic capabilities including file compres¬ 
sion, modem diading and printer inter¬ 
face. It sells for $89. Tramsend 2 includes 
the features of Transend 1 and adds the 
protocol file tramsfer and a few other fea¬ 
tures. It sells for $ 149. Tramsend 3 is a fu¬ 
ture release which will include unattend¬ 
ed operation amd electronic mail func¬ 
tions. 

The protocol file tramsfer capability of 
Tramsend 2 makes it useful for users of 
DOS 3.3. SSM has made many recent 
chamges in this program and present 
owners of Tramsend 2 should check with 
them for an update. Tramsend 3 hais the 
potential for becoming a new standard 
for system capability. We look forward to 
its release. 

Release Me 

If you have products for microcomput¬ 
er data communications you would like 
to tell the world about, drop me a line. 
Send electronic mail to TCB967 on The 
Source, or 70003,455 on CompuServe. □ 


Circle 284 on Reader Service card. 


-NOW—A COMPLETE CP/M PASCAL—FOR ONLY- 



Goodbye BASIC, PL/1, COBOL—hello PASCAL! Now, to make this 
most advanced language available to more micro users, we re 
slashing our price—to an amazing $29.95! This astonishing price 
includes the complete JRT Pascal system on 8" SSSD diskette and 
the comprehensive new user manual. Not a subset, it’s a complete 
Pascal for CP/M* Check the features: 

Separate compilation of external procedures • Auto-loading 

• 14 digit FLOATING POINT arithmetic • True dynamic storage 

• Verbal error messages • Fast one-step compiler: no link 
needed • Graphing procedures • Statistic procedures 

• Activity analyzer prints histogram of program use 

• Advanced assembler interface. • 

THIS IS THE SAME SYSTEM WE SOLD FOR $295! 

So how can we make this offer?—why the unbelievable deal? 
Very simply, we think all software is overpriced. We want to build 
volume with the booming CP/M market, and our overhead is low, 
so we re passing the savings on to you. 

AND AT NO RISK! 

When you receive JRT Pascal, look it over, check it out. 

We invite you to compare it with other systems costing ten times 
as much. If you’re not completely satisfied, return the system—with 
the sealed diskette unopened—within 30 days and your money will 
be refunded in full! THATS RIGHT-COMPLETE SATISFACTION 


GUARANTEED OR YOUR MONEY BACK! 

In addition, if you want to copy the diskette or manual—so long 
as it’s not for resale—it’s o.k. with us. Pass it on to your friends! 

BUT ACT TODAY—DON’T DELAY ENJOYING PASCAL’S 
ADVANTAGES—AT $29.95, THERE'S NO REASON TO WAIT! 


Jtt 


To: JRT Systems 

1891-23rd Avenue 
San Francisco, CA 94122 


lTSO\L 


O.K. You’ve sold me—I can’t resist your unbelievable offer. Send me 
JRT Pascal by return mail. I understand that if I’m not completely 
satisfied, I can return it within 30 days—with the sealed diskette 
unopened—for a full refund. Payment is enclosed by: 

□ Check □ Mastercharge □ VISA Amount: $_ 


(Shipping outside North America. $6. CA residents add sales tax.) 


Card #_ 


Exp.. 


Signature- 
Name_ 


Address. 


City—:_ State _ 

*CP/M is a Digital Research trademark. 


Zip- 


A 52K CP/M system is required. 
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LETTERS TO THE EDITOR 


Pascal and Basic 
Square Off Continued 

I enjoyed the article “Basic and Pascal 
Square Off’ (by John Sommer, Micro¬ 
computing, April 1982, p. 140) very 
much. However, it left me wondering to 
myself, “What kind of Basic are these 
people used to?” I have a North Star 
Horizon and I use Basic most of the time 
so I decided to run the benchmark pro¬ 
grams on iqy computer. Here are my 
results: 

Benchmark (1) .8 Sec. 

Benchmark (2) 5 Sec. 

Benchmark (3) 13.5 Sec. 

Benchmark (4) 16 Sec. 

Benchmark (5) 17 Sec. 


Benchmark (6) 24 Sec. 

Benchmark (7) 36 Sec. 

Sommer’s last statement in the article 
praising Microsoft’s Compiled Basic 
nearly knocked me flat after seeing the 
results of my tests on North Star 
Basic—275 seconds for Microsoft, 36 
seconds for North Star on test number 7. 
Give me a break. I don’t know if he didn’t 
know about North Star Basic or if he just 
chose not to test it, but either way you 
have to admit it sure gives Pascal a run 
for its money. 

James A. Whitman 
Ft. Ashby, WV 

Reply: 

I have received a number of letters 


Test Number 

1 

2 

3 

4 

5 

6 

7 

Xerox '820 

CBAS-2 V2.08 

K-10000 Float Pt. 
K-10000 Integer 
K-1000 Float Pt. 
K-1000 Integer 
(Sommer) 

69 

22.4 

7.4 

n/a 






1573. 2 
861.5 
153 
87.2 

Sinclair ZX-80 

ROM Basic 

K-1000 

(McCormack) 

4. 6 

6. 8 

16.2 

15. 7 

18. 5 

49.6 

68.5 

North Star 

North Star Basic 
K-1000 (?) 

(Whitman) 

.8 

5 

13. 5 

16 

17 

24 

36 

North Star Z80 4Mhz 
MBASIC 5.03 

K-10000 Float Pt. 
(Cage) 

11.6 

40. 2 

113 

112 

118 

210 

347 

North Star Z80 4Mhz 
Tiny Pascal by 
Supersoft - no GOTO 
or WRITELN 
(Cage) 

1 

1 . 1 

9. 4 

7.6 

8. 5 

12.6 

13.7 

Atari 800 

MBASIC 

K-10000 Float Pt. 
(Baer) 

10 

68 

127 

146 

155 

245 

383 

SMTP 6800 

BASIC 

K-1000 

(Taylor) 







14 

TRS Color Computer 
6809 0 IMhz 

K-1000 Float Pt. 
K-10000 Float Pt. 

2. 3 
21.9 

11.8 

129 

22. 4 
235.7 

24. 3 
253 

27. 6 
284.6 

42. 7 
436 

62. 3 
632. 1 

IBM P.C. 

MBASIC 

K-1000 

1 

5 

12 

12 

14 

22 

36 


(Friedman) 


IBM P. C. 

MBPSIC 

K-1000 Float Pt. 37 

K-1000 Integer 36 

K-10000 Float Pt. 369 

K-10000 Integer 359 

(Sommer) 


Table 1. Timing information compiled from readers’ letters and additional runs 
made by John Sommer on the Xerox 820 and ICM PC. 


about my article “Basic and Pascal 
Square Off.” I have compiled the timing 
information sent with these letters along 
with additional runs that I made on the 
Xerox 820 and the IBM PC. (See Table 1.) 
The last name of each contributor is in¬ 
dicated with his submission. 

All of the times that were presented in 
the article were based on K =10,000, 
while the original benchmarks used 
K= 1000. Some readers initially missed 
that important point in the article and 
just ran the benchmarks as repeated 
from the original article. Mr. Whitman 
apparently was one who used the 
K= 1000 value, as his times were about 
ten to one faster than Mr. Cage’s times 
with his North Star, for example. In most 
cases, the letters I received indicated the 
K value as shown in the table. 

One reader indicated that it may have 
been appropriate to have specified K as 
an integer in Basic as was done for the 
Pascal programs. Another indicated that 
a change from K= 1000 to 10,000 would 
not end up as a ten to one speed differ¬ 
ence. These are two valid points to con¬ 
sider. It is interesting to see that this 
makes quite a difference in the times for 
the CBAS-2 runs while it is almost insig¬ 
nificant for the IBM PC Microsoft Basic 
version. As for the change in loop length, 
the only change in the IBM PC is attribut¬ 
ed to round-off error. For the TRS Color 
and the CBAS-2 versions, the variations 
seem acceptably small. 

John Sommer 
Silver Spring, MD 


Solving Power Problems 

Congratulations on the excellent arti¬ 
cle in the May issue of Microcomputing, 
“A Shocking Look At Voltage Suppress¬ 
ors” by G. Michael Vose (p. 72). This 
whole area of electrical power is too often 
passed off as “not a problem.” I shudder 
when I hear a computer salesperson say, 
“Our hardware will operate in any nor¬ 
mal office environment.” I can assure 
you that after seven years of working 
with a very large-scale system the nor¬ 
mal office environment is the worst place 
for any computer. 

Over the years we found that installa¬ 
tion of a dedicated circuit, with a third 
wire isolated ground (not conduit 
ground) was the best solution. In many 
cases installation of an isolation trans¬ 
former was required. In certain areas the 
grounded antistatic mats were required. 
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As you indicated in your article, each of¬ 
fice can be a different problem. One of the 
most aggravating problems we encoun¬ 
tered was in a new building that was con¬ 
structed “for tenants with computers.” 
A few suggestions: 

• Before you install a computer, take 
the time to use a power line disturbance 
analyzer. I recommend that this analysis 
be run for at least one week, and two 
weeks if at all possible. 

• Know your neighbors. Watch out for 
automotive shops, machine shops, beau¬ 
ty shops and other heavy users of electri¬ 
cal power. 

• Install a dedicated power line, with an 
isolated third wire ground. Use Bryant 
5362IG or Hubbell IG 5362 outlets. All 
power circuits should come from the 
same phase of the service drop. Be sure 
that isolated terminals, if you have any, 
have their own dedicated circuits. 

• Avoid carpet, even the antistatic type. 

• Never use extension cords except in 
an emergency. Be sure the cord is the 3 
wire type and in good condition. Replace 
extension cords with permanent wiring 
as soon as possible. 


• Check daily to see that no other devic¬ 
es are attached to your computer power 
line circuits. 

• If you think you have a power prob¬ 
lem, you are probably right. Good clues 
are blanking screens, flashing or dim¬ 
ming of the CRT displays, or office lights 
that dim or flicker. 

We are long overdue an evaluation of 
the many devices now on the market that 
would solve our power problems. I would 
appreciate knowing if anyone knows of 
reports or evaluations on these devices. 

It appears that the device to clean up 
electrical power and transient interfer¬ 
ence problems may soon cost more than 
the computer. 

Donald A. Jackson 
Novato, CA 


Comments on the 
Centronics 739 

Thanks for your foresight in beginning 
your new review series on printers in the 


10 REM SHELL SORT TEST 

20 DIM A(500) 

30 CLSJ PRINT"SHELL SORT'tPRINT 
40 INPUT "How many numbers (2-500)" JNN 
50 IF NN<2 OR NN>500 THEN END 
60 FOR I = 1 TO NN 
70 A(I)=RND(1)*NN 
80 NEXT I 

90 PRINT "Start ";TIME$;START=TIMEJD=NNJFLAG=0 
100 D=INT((D+l)/2) 

110 FOR N=1 TO NN-D 

120 IF A(N)<= A(N+D) THEN GOTO 150 

130 t=a(N):a(N)=a(n+d):a(N+D)=t 

140 FLAG=1 
150 NEXT N 

160 IF FLAG=1 THEN FLAG=01GOTO 110 
170 IF D>1 THEN GOTO 100 
180 PRINT"Finish ";TIME$JFINISH=TIME 
190 REM 
200 REM 

210 ANS=FINISH-STARTJANS=INT(ANS/60) 

220 PRINT "Time "JANS;"Secs":PRINT 
230 GOTO 40 


10 REM SHELL SORT TEST 
20 DIM A(500) 

30 ? "MJPRINT "SHELL SORT"JPRINT 

40 ? "How many numbers (2-500)"JINPUT NN 

50 IF NN<2 OR NN>500 THEN END 

60 FOR 1=1 TO NN 

70 A(I)=RND(1)*NN 

80 NEXT I 

90 PRINT ">Start NOW":D=NN:FLAG=0‘ 

100 D=INT((D+l)/2) 

110 FOR N=1 TO NN-D 

120 IF A(NK=A(N+D) THEN GOTO 150 

130 T=A(N)JA(N)=A(N+D)!A(N+D)=T 

140 FLAG=1 

150 NEXT N 

160 IF FLAG=1 THEN FLAG=OJGOTO 110 
170 IF DM THEN GOTO 100 
180 PRINT "MFimsh NOW" 

230 GOTO 40 

Listing 1. Atari Shell sort. Atari Microsoft Basic is above: Atari 8K Basic is below. 


May issue with the Centronics 739 (by 
Jim Hansen, p. 40). Now, after reading 
the article, I feel comfortable about the in¬ 
vestment I made. 

Hansen is absolutely right about the 
printer manual—it is . .one of the 
worst features. . .and is definitely not 
written with the end user in mind.” 
While the computer store salesperson 
provided me with simple programs to 
change print styles, the ability to activate 
extended print, underlining, etc., re¬ 
mained a mystery. It was not until I 
translated Hansen’s program to my Ap¬ 
ple that I was able to achieve predictable 
success. Even the local Centronics sales 
office personnel were non-specific, al¬ 
though they did provide me with a demo 
disk which assured me that my printer 
was capable of outputting the specified 
features. 

So, a big thank you. As a novice in this 
technology, new and exciting to the com¬ 
mon man, I find your magazine very in¬ 
structive and helpful. Although I’m busy 
now applying utility programs to accom¬ 
modate my present needs, I’m looking 
forward to the exhilarations and frustra¬ 
tions of composing my own programs. 
And then I will be able to integrate my 
Centronics printer. 

William W. Sabol 
Fremont, CA 


Atari Owners, Rejoice! 

In your June issue (Letters to the Edi¬ 
tor, p. 22), Martin Oakes takes up the 
gauntlet and compares the Apple II and 
the IBM PC for speed in doing a Shell sort. 

Having just acquired Microsoft Basic 
(AMB) for the Atari 800, I was most curi¬ 
ous to compare performance. 

Atari owners, rejoice. In a sort of 500 
random numbers, the Atari is five times 
faster than the IBM and nine times faster 
than the Apple. The Apple takes 444 sec¬ 
onds, the IBM 266 seconds and the Atari 
with AMB, 48 seconds! 

The program run on the Atari is identi¬ 
cal to that listed for the IBM in the June 
issue except that AMB has (TIME) as well 
as (TIMES). TIME returns the time in jif¬ 
fies (60ths of a second), therefore lines 
190 and 200 are redundant along with 
the variables A$ and B$. 

A listing for the Atari Shell sort can be 
seen in Listing 1. This type of speed com¬ 
parison is not a conclusive determination 
of speed, but should show current and 
prospective Atari owners that with the 
addition of Microsoft Basic, they indeed 
have powerful machines. 

It is interesting to note that Atari’s no¬ 
toriously slow 8K ROM Basic took 543 
seconds for this same sort, only slightly 
slower than Applesoft. 

Michael Reichmann 
Toronto, Canada 
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A2-3D1, A2-3D2 and A2-GE1 
Graphics Package 

(Reviewed in Micro, May 1982) 

System Requirements: Apple II with 48K 
bytes of RAM and disk drive 
Manufacturer: Sublogic Communications 
Corp., 713 Edgebrook Drive, Champaign, IL 
Price: $119.85 

Comments: "Impressive features, superb 
documentation and surprisingly well writ¬ 
ten" are some of the superlatives used to 
describe the A2-3D2 and A2-GE1 graphics 
package. 

The program helps the user project and 
maneuver three-dimensional shapes on a 
two-dimensional screen. 

There is no problem interfacing this pro¬ 
gram to those in Basic. One problem is that 
a great deal of memory and disk space is 
needed. The review lists the skill require¬ 
ments as competency in Basic program¬ 
ming with some exposure to assembly lan¬ 
guage. Reader Service number 401. 


Optimiser 

(Reviewed in InfoWorld, May 24, 1982) 

System Requirements: Apple II Plus or 
Apple II with Applesoft Basic, DOS 3.3,48K 
bytes of RAM, one disk drive and an op¬ 
tional printer 

Manufacturer: Caxton Software Publish¬ 
ing Company, Freepost 4032, London 
WC2E 9BR, England 

Comments: Optimiser is an electronic 
spreadsheet program designed to aid in 
solving linear-programming problems. 

"Optimiser does a fine job of solving lin¬ 
ear-programming problems once they have 
been formulated," says the review. The 
problem is that it is difficult to reduce a real 
business problem to a set of variables and 
constraints. 

The program requires that the user have 
experience with how linear programming is 
applied to problems. "Above all," the re¬ 
view says, "it requires someone who can do 
some creative thinking." 

If you use linear programming to solve 
problems or it you have studied linear pro¬ 
gramming and are interested in using it to 
solve problems, according to the review, 
you need Optimiser. Reader Service num¬ 
ber 413. 


Word Right 

(Reviewed in Personal Computing, June 1982) 

System Requirements: CP/M 56K bytes 
of RAM 

Manufacturer: Structured Systems 
Group, 5204 Claremont, CA 94618 
Price: $500 

Comments: This word-processing pro¬ 
gram is designed for ease of use. In fact, it is 
ready for use an hour after it is received. 

Word Right has the ability to read files it 
did not create, so documents created by the 
user's previous word processor can be 
worked with, according to the review. 

Word Right also features proportional 
spacing; this is rare for CP/M machines. 
"Word Right limits the number of words or 
characters on a line to the number that will 
appear on the proportionally spaced, 
printed documents." 

The program also has small stick-ons to 
be placed on the keys so their commands do 
not have to be memorized. There is also a 
Help function which lets the user query the 
program about any command. Reader Ser¬ 
vice number 416. 


Night Mission Pinball 

(Reviewed in Softalk, May 1982) 

System Requirements: Apple II, Apple II 
Plus and Apple III, 48K bytes and one disk 
drive 

Manufacturer: Sublogic, 713 Edgebrook 
Drive, Champaign, IL 61820 
Price: $29.95 

Comments: "The verdict is fantastic," ac¬ 
cording to the review. 

The user has the option of choosing any 
of ten modes designed or he can design one 
of his own. "Actually, you can design and 
save as many as 90 modes of your own, plus 
ten modifications of Sublogic modes, and 
still have the original ten modes on disk at 
the same time," says the review. 

The game places you over several cities 
where you are running a night bombing 
mission. The color hi-res graphics and the 
animation are excellent. 

"The configuration of features—place¬ 
ment of bumpers, difficulty of dropping 
through side, distance between flippers and 
so on—is realistic and competitive." Reader 
Service number 420. 


The Big 4 

(Reviewed in Personal Computing, May 
1982) 

System Requirements: Apple II or Apple 
III 

Manufacturer: State of the Art, 3183-A 
Airway Ave., Costa Mesa, CA 92626 
Price: Apple II-$395-$495; Apple III— 
$495-$595 

Comments: The Big 4 offers accounting 
applications in the areas of budget and fi¬ 
nancial reporting, general ledger, accounts 
payable and accounts receivable. Each of 
these programs can "either stand alone or 
be combined with other programs," says 
the review. 

The package consists of "concise docu¬ 
mentation that allows first-time users to 
begin using the software immediately." 

The applications can be changed, within 
the bounds of the system design, to meet 
the user's specific needs. Reader Service 
number 408. 


MatheMagic 

(Reviewed in Softalk, April 1982} 

System Requirements: Apple 
Manufacturer: International Software 
Marketing, Suite 421, University Building, 
120 East Washington St., Syracuse, NY 
13202 

Price: $89.95 

Comments: Your Apple can now add 1 + 1. 
MatheMagic will allow your personal com¬ 
puter to do what you, perhaps, thought it 
could not. 

Actually, the MatheMagic program goes 
well beyond simple math. The product was 
billed by International Software Marketing 
as a "programmable calculator." However, 
the company's billing does not do justice to 
its product. MatheMagic allows its user to 
design formulas and apply labels to them so 
they can be recalled from the disk. 

With two disk drives the product func¬ 
tions "like a dream," according to the 
review. The results of single-disk-drive 
users are not so impressive, but the com¬ 
pany has "pledged to replace all 1.5A ver¬ 
sions upon receipt of the warranty card," 
according to the review. 

The program is an asset to the Apple user. 
Reader Service number 400. 
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The Depreciation Planner 

(Reviewed in InfoWorld, May 24, 1982) 

System Requirements: Apple II Plus or 
Apple II with Applesoft or Apple III. 48K 
bytes of RAM and two disk drives and a 
printer 

Manufacturer: Dakin5 Corp., PO Box 
21187, Denver, CO 80221 
Price: $395 

Comments: The Depreciation Planner is 
designed for the small to medium-sized 
business that has enough capitalized assets 
to require some planning and maintenance 
of records for depreciation scheduling and 
tax planning. 

The review says, "A signficant effort has 
gone into The Depreciation Planner to in¬ 
sure that the program is both flexible and 
up to date." 

The review rates The Depreciation Plan¬ 
ner as excellent in performance, documen¬ 
tation and error handling. Reader Service 
number 411. 


Kidstuff 

(Reviewed in InfoWorld, May 1982) 

System Requirements: Commodore 
Manufacturer: Thomas R. Smith, PO Box 
345, Dedham, MA 02026 
Price: $59.95 

Comments: The review rates Kidstuff ex¬ 
cellent in all departments and describes it as 
a "simple and inexpensive graphics lan¬ 
guage that takes full advantage of the Com¬ 
modore computers' features." 

"The simple and error-free performance 
of the system matches the needs of this 
market exactly," according to the re¬ 
view. The product is geared toward edu¬ 
cators who may not have actual computer 
experience. 

Although the program is designed to 
appeal to children, adults may find it 
enjoyable as well. Reader Service num¬ 
ber 402. 


PL/1 

(Reviewed in Byte, June 1982) 

System Requirements: CP/M version 1.4 
or higher, MP/M 8080, 8085 or Z80 pro¬ 
cessor with 48K bytes and two eight-inch 
disk drives 

Manufacturer: Digital Research, PO Box 
579, Pacific Grove, CA 93950 
Price: $500; documentation alone is $35. 
Comments: PL/1 for microcomputers al¬ 
lows you to "do all of your programming in 
one language," according to the review. 
Digital Research's support for its product is 
excellent, says the review. 

The program's primary appeal is to the 
person who owns more than one computer. 
Reader Service number 404. 


The Graphics Magician 

(Reviewed in Softalk, May 1982) 

Systems Requirement: Apple system 
Manufacturer: Penquin Software, 830 4th 
Ave., Geneva, 1L 60134 
Price: $59.95 

Comments: The Graphics Magician will 
allow you to create things you never 
thought you could. The program is de¬ 
signed "as a tool for programmers to help 
them design and store graphics files that 
will be called from their own Basic or 
machine language program," says the 
review. 

The product actually consists of three 
separate packages: an animation package, 
an editor for drawing a full-screen picture 
and independently placing one or more ob¬ 
jects in the picture, and a program called 
"Super Shapes." 

The review says, "The Graphics Magi¬ 
cian is not a toy," but rather a valuable tool. 
Reader Service number 406. 


Hi-Res Golf is a 
cut above computer games; 
it is a computer sport. 


Tax Beater 

(Reviewed in Softalk, April 1982) 

System Requirements: Apple II, Apple II 
Plus or Apple III, 48K bytes and one disk 
drive 

Manufacturer: DataMost, 19273 Keyne 
St., Northbridge, CA 91326 
Price: $129.95 

Comments: "Tax Beater is the easiest tax 
software to use," says the review, "but 
don't use it if you plan to be audited." 

Tax Beater can be valuable if used within 
the proper framework. The program's main 
attraction is its ability to provide the user 
with several different calculations using 
only a minimal amount of data. The pro¬ 
gram is for the taxpayer who "wants 
reliable numbers in the most painless 
fashion possible," says the review. 

An extra attraction of the program is its 
ability to inform the user whether his de¬ 
ductions are high, low or average for his 
income. 

Tax Beater's major flaw, according to the 
review, is that it lacks the documentation 
capabilities of competitive packages. There¬ 
fore, if you do plan to be audited, this pro¬ 
gram won't be of much use. Reader Service 
number 417. 


Hi-Res Computer Golf 

(Reviewed in Softalk, February 1982) 

System Requirements: Apple II, Apple II 
Plus or Apple III, 48K bytes and one disk 
drive 

Manufacturer: Avant-Garde Creations, 
Box 30160, Eugene, OR 97403 
Price: $29.95 

Comments: "Hi-Res Computer Golf is a 
masterpiece game of judgment, strategy, 
visual keenness and skills," says the re¬ 
view. Hi-Res Golf is a cut above computer 
games; it is a computer sport. 

The graphics are excellent. The course is 
complete with sand traps, roughs, lakes, 
ponds and trees. Hi-Res Golf offers very re¬ 
alistic features. The player must take wind 
velocity into consideration before each 
shot. The proper club must also be chosen. 
This selection, as in real golf, is based on the 
distance you wish to hit the ball. 

"The authors seem to have thought of ev¬ 
ery possible detail to make playing the 
game simple and pleasing to the gamester, " 
says the review. 

Hi-Res Computer Golf is not easy and a 
great deal of practice will be necessary to 
master it. Anyone who spends his week¬ 
ends on the local golf course will surely ap¬ 
preciate the difficulty factor of this comput¬ 
er sport. Reader Service number 407. 


Professional 
Timekeeping System 

(Reviewed in InfoWorld, May 24, 1982) 

System Requirements: Apple II plus, 
DOS, 48K bytes of RAM, two disk drives 
and a 132-column printer 
Manufacturer: Computer Consulting Ser¬ 
vices, 1822 Drew St., Clearwater, FL 33515 
Price: $1500 

Comments: "This program lets you ac¬ 
count for your staff's time, bill clients and 
analyze your time and billing patterns," 
says the review. The system is aimed at of¬ 
fices of professionals (e.g., lawyers, accoun¬ 
tants, etc.). 

The program features reports on time 
spent and money earned for each staff 
member. It maintains a running journal file 
for each client to record all of his activity. 
The user can record five different costs in 
the systems journal file: cost, fee, cost 
deposit, retainer and payment. It also in¬ 
cludes several utility functions. 

One flaw with the program is that "the 
error handling is incomplete," according 
to the review. The program "is relatively 
sensitive to operating errors and is vulner¬ 
able to operator errors that could cause a 
loss of data." 

The review lists the performance and 
ease of use of Professional Timekeeping 
Systems as good, but its documentation and 
error handling are only fair. Reader Service 
number 414. 


Microcomputing, August 1982 25 












Heslister 

(Reviewed in Info World, May 24, 1982) 

System Requirements: PET/CBM, 8K 
bytes of RAM, one disk drive and an op¬ 
tional printer 

Manufacturer: Human Engineered Soft¬ 
ware, 3748 Inglewood Blvd., #11, Los 
Angeles, CA 90066 
Price: $12.95 

Comments: Heslister differs from stan¬ 
dard Commodore list functions in several 
respects, according to the review. "It reads 
program files, block by block. It reads each 
program line and reformats it, putting 
spaces around key words, indenting and in¬ 
serting carriage returns after colons." 

"This is a useful programming debugging 
tool.... Anyone who has tried to transcribe 
densely packed programming from maga¬ 
zine articles can appreciate the advantages 
of structured listings," says the review. 

It is good in error handling and documen¬ 
tation; it is excellent in ease of use and per¬ 
formance. Reader Service number 412. 


Letter Perfect ROM 

(As Reviewed in Infoworld, June 7, 1982) 

System Requirements: Atari 
Manufacturer: LJK Enterprises, Inc., Box 
10827, St. Louis, MO 63129. $249.95 
Comments: "Proves the Atari can be 
transformed into a reasonable word¬ 
processing machine." 

Although the documentation is 
"verbose," it is a "good word processor, 
and you should consider it when looking to 
make your Atari more useful." Reader Ser¬ 
vice number 425. 


LogOn 

(Reviewed in Personal Computing, June 1982) 

System Requirements: LogOn can be 
transported to any UCSD Pascal-based per¬ 
sonal computer 

Manufacturer: Ferix Microsystems, 1701 
N. Ft. Myer Drive, Suite 611, Arlington, VA 
22209 
Price: $150 

Comments: "LogOn converts the IBM 
Personal Computer, Apple II or Apple III 
into an auto-dial, auto-answer intelligent 
terminal for communication with other 
computers," according to the review. 

"Users can exchange messages, electron¬ 
ic mail, program files or graphic images at 
30 to 120 characters per second, depending 
on the equipment used. 

LogOn provides financial modeling com¬ 
bined with consolidation of data and menu- 
driven graphic display of the results when 
interfaced with Ferix Microsystems' Mi- 
cro-DDS/Finance financial modeling and 
GraphPower graphics plotting packages. 
Reader Service number 419. 


Select Word-Processing System 

(Reviewed in InfoWorld, May 1982) 

System Requirements: CP/M, MP/M or 
CDOS, 48K bytes of RAM and two disk 
drives 

Manufacturer: Select Information Sys¬ 
tems, Inc., 919 Sir Francis Drake Blvd., 
Kenfield, CA 94904 
Price: $595 

Comments: Select Word-Processing does 
not "succeed on all counts," but it is 
"powerful and useful," according to the 
review. 

There are some minor problems with Se¬ 
lect such as not giving the user an error 
message when he attempts to edit a nonex¬ 
istent file. Most of the problems, though, 
are not that serious and on the whole the pro¬ 
gram is good. Reader Service number 403. 


Hi-Res Secrets 

(Reviewed in Softalk, April 1982) 

System Requirements: Apple II, Apple II 
Plus or Apple III, 48K bytes and one disk 
drive 

Manufacturer: Avant-Garde Creations, 
Box 30160, Eugene, OR 97403 
Price: $125 

Comments: "If you are interested in 
graphics programming and dream of writ¬ 
ing programs like "Raster Blaster" or 
"Sneakers," then Hi-Res Secrets is probably 
a good starting point." 

"Hi-Res Secrets is a complete graph¬ 
ics tutorial for the Apple," according 
to the review. The package covers all hi¬ 
res graphics subjects except three-dimen¬ 
sional animation. 

"The documentation is comprehensive, 
although sometimes a bit confusing, says 
the review, but otherwise excellent. 

The user is expected to know Basic and 
some assembly language. Reader Service 
number 418. 


Address Book 

(Reviewed in Purser's, Fall 1981 edition) 

System Requirements: Apple II disk and 
DC Hayes modem 
Manufacturer: Muse Software 
Price: Not listed 

Comments: "This is a good program," 
says the review. "The program is well writ¬ 
ten and easy to use." 

The program functions best when used 
with a DC Hayes telephone connection. 
"With this extra piece of hardware, the pro¬ 
gram will actually dial the telephone calls 
for you,'.' says the review. 

If you do not have a DC Hayes telephone 
connection, you may not find this pro¬ 
gram particularly useful. Reader Service 
number 410. 


PMS-II 

(Reviewed in Personal Computing, June 1982) 

System Requirements: Any personal- 
computer system that supports CP/M or 
MP/M operating systems 
Manufacturer: North America MICA, 
Inc., 11772 Sorrento Valley Road, Suite 240, 
San Diego, CA 92121 
Price: $1295 

Summary: Critical-path analysis systems 
are not just for expensive mainframes, 
minicomputers and time-sharing services 
anymore. 

PMS-II makes it possible for many com¬ 
panies to "unhook from their expensive 
mainframe or time-sharing services, and 
place project management capability at the 
job site or in the project manager's own 
department," according to the review. 

PMS-II's speed of computation and report 
generation gives the project manager "the 
luxury of playing out various 'what if' 
scenarios until all dates and durations are 
fully optimized," says the review. Reader 
Service number 415. 


Tricky Tutorials 

(As Reviewed in Micro, June 1982) 

System Requirements: Atari 
Manufacturer: Santa Cruz Educational 
Software, 5425 Jigger Drive, Soquel, CA 95073 
Price: $14.95 per tutorial 
Comments: "Combines the computer with 
the power inherent in color graphics and 
sound." 

These helpful, but demanding, tutorials in¬ 
struct you in the use of hardware buried inside 
each Atari. Reader Service number 423. 


Cashbook 2.0 

(Reviewed in Softalk, May 1982) 

System Requirements: Apple II, Apple II 
Plus and Apple III, 48K bytes and one disk 
drive 

Manufacturer: Zofarry Enterprises Pty. 
Ltd., 35 Northcote St., Haberfield, N.S.W., 
Australia 02-7978832 
Price: $149 

Comments: "Cashbook is a model of 
friendliness," says the review. The review 
describes Cashbook as "a small-business, 
single-entry accounting system with an 
Australian accent." 

The program offers single-key commands 
to increment or decrement transaction 
numbers. A polite, but informative, error 
message accompanies the rejection of ille¬ 
gal data, according to the review. 

The package offers many attractive fea¬ 
tures; however, it does lack the ability 
to key in a budget and generate reports 
of actual expenditures versus projected 
amounts. Reader Service number 421. 
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Vocabulary Game 


(Reviewed in Peelings II, April 1982) 

System Requirements: Applesoft ROM, 
48K bytes, disk II and DOS 3.2/3.3 
Manufacturer: J & S Software, 140 Reid 
Ave., Port Washington, NY 11050 
Price: $24.95 

Comments: The Vocabulary Game helps 
students expand their vocabulary through a 
baseball game format. Students can go for 
either a single, double or triple. Obviously, 
a triple would be a much more difficult 
word than a single. 

The program's biggest disadvantage, ac¬ 
cording to the review, is that it is locked so 
new words cannot be added to the pro¬ 
gram's vocabulary. Another disadvantage 
is that when an incorrect answer is given, a 
full definition is not given; it gives only a 
synonym: 

The program is easy to use for someone 
who is unfamiliar with computers. Reader 
Service number 409. 


Apple-Cillin 

(As Reviewed in Peelings II, April 1982) 

System Requirements: Apple 
Manufacturer: XPS, Inc., 323 York Road, 
Carlisle PA 17013. $39.95 
Comments: Does not live up to its adver¬ 
tisement of providing hardware diagnostics 
at a previously impossible level, the review 
says. The moderately experienced pro¬ 
grammer will find Apple-Cillin unexciting, 
the review says. Reader Service number 424. 


Psort 

(Reviewed in Softalk, May 1982) 

System Requirements: Apple II, Apple II 
Plus or Apple III, 48K and one disk drive 
Manufacturer: Special Delivery Software, 
10260 Bandley Drive, Cupertino, CA 95014 
Price: $85 

Comments: "Psort is a utility package for 
users of the Apple Pascal operating sys¬ 
tem," says the review. Its primary purpose 
is to alphabetically sort and merge files. 

Psort is provided on a disk in three sepa¬ 
rate forms: "as a compiled program for im¬ 
mediate, independent execution; as the 
source files for that compiled file for pro¬ 
gram modification by the user; and as 
source code for a Psort procedure to be in¬ 
cluded in user programs." 

The review lists a number of flaws in 
the current version of Psort. By this time, 
however, the company may have corrected 
the problems. 

Psort is designed for the sophisticated 
Pascal programmer "who is willing to re¬ 
compile the sources provided, and perhaps 
to make minor modifications." Reader Ser¬ 
vice number 422. 


Circle 200 on Reader Service card. 


BOOK/DISK 
COMBINATIONS 

l~ BECAUSE YOU DIDN’T BUY A COMPUTER ~l 
TO PRACTICE YOUR TYPING 


• Practical manuals that 
show you how to program 
your micro for business, 
learning, and pleasure. 

• Convenience disks that 
contain all the programs and 
subroutines in the books 


they accompany—error free 
and ready to run. 

PLUS the Wiley expertise 
that has helped more than a 
million people learn how to 
program, use, and enjoy 
microcomputers. 


Look for them at your favorite bookshop or computer store. 
Or, check the sets that interest you, fill in the ordering information 
below, and mail us this ad. 


□ APPLE™ BASIC: DATA FILE PROGRAMMING SET 

LeRoy Flnkel & Jerald R. Brown 

How to program and maintain data 
files for billings, catalogs and lists, 
numerical and statistical data, and 
much more. Includes one 5%" disk 

□ THE TRS-80™ MEANS BUSINESS SET 

Ted G. Lewis 


for Apple ll™.(Requires one 16 sec¬ 
tor disk drive, 32K of memory.) 
1-89843-0 $32.90 


disk for TRS-80™ Model II. (Re¬ 
quires two disk drives, 64K of 
memory.) 1-87565-1 $32.90 


Covers file merging, data base, 
word processing, payroll, financial 
analysis, and scores of other busi¬ 
ness applications. Includes one 8" 

FAST BASIC: BEYOND TRS-80™ BASIC SETS 

George A. Gratzer with Thomas G. Gratzer 


Learn a streamlined form of BASIC 
that accelerates computations by 3 
or 4 times... and some functions 
by a factor of 1,000. 

Available in disk or cassette for 
TRS-80™ Model I or Model III. (Re¬ 
quires 32K of memory.) 

□ GOLDEN DELICIOUS GAMES FOR THE APPLE™ 
COMPUTER SET 

Howard M. Franklin, Joanne Koltnow, & LeRoy Finkel 


□ 1-89844-9 Model I Disk Set (one 
5Vi" disk) $34.90 

□ 1-89845-7 Model III Disk Set (one 
5!4" disk) $34.90 

□ 1-89846-5 Cassette Set for 
Model I or Model III $34.90 


Step-by-step instructions for de¬ 
signing game programs that turn 
your Apple II™ into a home enter¬ 
tainment center—whether you’re a 
novice, intermediate or advanced 


programmer. Includes two 5Vi" 
disks for Apple II™.(Requires one 
16 sector disk drive, 32K of mem¬ 
ory.) 1-89842-2 $47.90 


»8o7(\|/|k*2 

JOHN WILEY & SONS, Inc. 

605 Third Avenue, New York, N. Y 10158 

In Canada: 22 Worcester Road, Rexdale, Ontario M9W 1L1 


Please send the sets indicated for 15-DAY 
FREE EXAMINATION. (Restricted to the 
continental U.S. and Canada.) 

MAIL TO: JOHN WILEY & SONS, Inc. 

P.O. Box 092, Somerset, N.J. 08873 

□ Payment enclosed, plus sales tax. 
Wiley pays postage/handling. We 
normally ship within 10 days. If ship¬ 
ment cannot be made within 90 days, 
payment will be refunded. 

□ Bill me. □ Bill firm or institution. 

For faster service call toll free 
800-526-5368 In New Jersey, call 
collect: (201) 797-7809 Order Code 
# 3-6763 VISA, MasterCard, American 
Express accepted on phone orders 


NAME 


AFFILIATION 


ADDRESS 


CITY 


STATE/ZIP 


SIGN HERE 

Prices subject to change without notice 
TRS-80 is a trademark of Tandy Corp 
Apple and Apple II are trademarks of ~ 

Apple Computer, Inc. o-oroo 
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Enhance Atari 
I/O Capabilities 

Learn how to use the Atari's built-in I/O handlers to extend the 
types of programs you can run on the 800 system. 


By John Baseler 


W riting an assembly-language 
program for the Atari 800 is 
easy with the Assembler/Editor car¬ 


tridge, but the lack of connections in 
the cartridge to the input/output rou¬ 
tines limits the type of programs that 


can be run. Since the Atari operating 
system has I/O handlers built in, all 
that needs to be done is to connect to 
the proper operating system routines. 

The program listing uses some of 
the I/O capabilities of the Atari 800, 
and therefore extends the type of pro¬ 
grams that can be run to more than 
USR routines for the Basic cartridge. 

The specific type of I/O used in this 
program is a character at a time for 
read or write, although block trans¬ 
fers can be done. This routine is de¬ 
signed to be used in the debugger 
mode of the Assembler/Editor car¬ 
tridge, but it can be used under dif¬ 
ferent circumstances if necessary. I 
won't deal with the internal work¬ 
ings of Atari operating system rou¬ 
tines, except to describe how to link 
to them in a limited way. 

The Program 

All that this program needs is to 
link with the proper routines. The 
I/O handlers link through a common 
location (E456, hexadecimal). The op¬ 
erating system routine at this location 
determines the type of handler that is 
being requested and jumps to the ap¬ 
propriate routine. It does this by 
looking into a table at 340 (hexadeci¬ 
mal). This table must be filled with 
the appropriate values before jump¬ 
ing to the subroutine at E456. The 


Address correspondence to John Baseler, 1400 
29th St. NE, Cedar Rapids, IA 52402. 


Program listing. This program connects the Atari 800's I/O handlers to needed operating system 
routines for easy assembly-language programming. 

i ATARI I/O BY JOHN BASELER 

i 

i DEFINE I/O BLOCKS 

# 

I0BL2 = $20 ;SCREEN BLOCK 

I0BL3 = $30 ;KEYBOARD BLOCK 

I0BL4 = $40 iCASSETTE BLOCK 

IOBL5 « $50 ;DISK BLOCK 

; 

IOHID = $340 * START OF I/O BLOCKS 

IODNO = IOHID +1 

IOCOM = IODNO +1 

IOSTA * IOCOM +1 

IOBAL = IOSTA +1 

IOBAH = IOBAL +1 

IOPTL * IOBAH +1 

IOPTH = IOPTL 4-1 

IOBLL = IOPTH 4-1 

IOBLH = IOBLL 4-1 

IOAX1 = IOBLH 4* 1 

I0AX2 = IOAX1 -i-l 

i 

i DEFINE VARIABLES 

i 

CR = $9B iCARRIAGE RETURN 

BUFMAX =1 i# CHARACTERS TO BE MOVED 
SPACE = $20 ;SPACE CHARACTER 

BS = $7E ;BACK SPACE 


DEFINE COMMANDS TO HANDLER 


OPEN = 3 

CLOSE = $C 

28 Microcomputing, August 1982 


i OPEN HANDLER 
;CLOSE HANDLER 














routine at E456 returns its status in 
the Y register when it returns to the 
calling routine. The error codes are 
discussed in the Atari manuals. 

Before you can use an I/O handler, 
it must first be opened. An attempt to 
open a handler more than once will 
generate an error. If the debugger is 
exited via the X command, all user 
handlers are closed. 

My program does have the ability 
to close the handlers, so a user pro¬ 
gram can close the two handlers. This 
feature can be used if the user pro¬ 
gram crashes. G (address of Stop) 
closes the handlers and another G 
(address of Cold) restarts the pro¬ 
gram. You don't have to exit and then 
reenter the debugger to close the I/O 
handlers. 

Each I/O block is 16 bytes long. The 
first I/O block is the screen editor, 
which must not be closed because my 
I/O program uses it to perform back¬ 
spaces. The screen editor can be used 
for a line at a time of input or output. 
That may give you some idea of the 
800's other I/O capabilities. 

There are three user jumps that can 
be entered by using the G (address of 
jump) command in the debugger. 
They are located at the origin, origin 
+ 3 and origin + 6. The first is labeled 
Cold; it opens the two handlers be¬ 
fore jumping to the user program. 
The second is OpenO; it opens the 
two I/O handlers and returns to the 
debugger via a BRK (break). The last 
is Stop, which closes the two han¬ 
dlers and returns to the debugger via 
a break. 

If an error occurs during a call to 
E456, the I/O program branches to an 
error routine (Error). Error stores the 
A, X and Y registers in Buffer and 
then executes BRK. The X register 
contains the I/O block being accessed; 
the Y register contains the error code. 
The debugger can be used to check 
the Buffer locations to help deter¬ 
mine why an error occurred. 

The user program needs the ad¬ 
dress of two routines to do input and 
output. The labels CHRIN and 
CHROUT or INCHR and OUTCHR 
can be used. INCHR and OUTCHR 
are the actual routines while CHRIN 
and CHROUT are jumps to INCHR 
and OUTCHR. Since CHRIN and 
CHROUT are in an area of the pro¬ 
gram that will not change address 
with code changes to the program, it 
is best to use them to link to user pro¬ 
grams. Then, if a change is made to 
the I/O program code, the user pro¬ 
grams need not be changed, which is 


Listing continued. 

READ 

WRITE 

RDWR 

GETCHR 

PUTCHR 


4 

8 

$C 

7 

$B 


READ ONLY HANDLER 
WRITE ONLY HANDLER 
READ/WRITE HANDLER 
GET CHARACTER 
PUT A CHARACTER 


DEFINE MEMORY LOCATIONS 

CIOV = $E456 iO. S. HANDLER LOCATION 
CUREN = $2F0 ; CURSOR ENABLE 

COLCRS = $55 ;COLUMN LOCATION OF CURSOR 

ROWCRS * $54 ;ROW LOCATION OF CURSOR 

START OF I/O PROGRAM 


COLD 

OPENO 

STOP 

CHRIN 


*= $600 
JMP START 
JMP OPENP 
JMP END 
JMP INCHR 


OPEN HANDLERS - USER PROGRAM 
OPEN HANDLERS ONLY 
CLOSE HANDLERS 
VECTOR TO INPUT 


CHROUT JMP OUTCHR ; VECTOR TO OUTPUT 


ERROR ROUTINE FOR I/O PROGRAM 

ERROR JSR PUSH iSAVE REGISTERS 

BRK ;RETURN TO DEBUGGER 

I/O HANDLER TYPES - CIOV USES 
ADDRESS OF TYPE TO GET IT. 


KEY 

. BYTE 

'K' 

;KEYBOARD 

SCRN 

. BYTE 

'S' 

iSCREEN 

CAS 

. BYTE 

'C ' 

;CASSETTE 

DIS 

. BYTE 

'D' 

; DISK 

i OPEN 

KEYBOARD 



OPENKB LDX #I0BL3 ;BLOCK NUMBER 

LDY #KEY S< $FF ; HANDLER TYPE 
LDA #READ ;DIRECTION OF DATA 

JMP OPENCM ;JUMP TO COMMON 

OPEN SCREEN FOR WRITES 

OPENSC LDX #I0BL2 iBLOCK NUMBER 

LDY #SCRN $FF ; HANDLER TYPE 
LDA #RDWR ;DIRECTION OF HANDLER 

i 

; COMMON OPEN ROUTINE 


OPENCM 


0PEN2 


STA 

LDA 

STA 

LDA 

STA 

TYA 

STA 

LDA 

STA 

JSR 

BPL 

JMP 

RTS 


;HANDLER COMMAND 
;STORE COMMAND 


IOAX1*X 
#OPEN 
IOCOM,X 
#0 

I0AX2,X 

;STORE LOCATION 
IOBAL,X iOF TYPE OF HANDLER 
#KEY/256 ; IN BLOCK 
IOBAH* X 

CIOV ; I/O HANDLER 

0PEN2 iBRANCH NO ERROR IN Y 

ERROR 


CLOSE KEYBOARD 
CLOSEK 


LDX #I0BL3 ;BLOCK NUMBER 
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Listing continued. 

JMP CLOSEC i JUMP TO COMMON 
i CLOSE SCREEN 

CLOSES LDX #I0BL2 ;BLOCK NUMBER 

i 

} COMMON ROUTINE 

i 

CLOSEC LDA #CLOSE iHANDLER COMMAND 
STA IOCQM,X iSTORE COMMAND 
JSR CIOV i I/O HANDLER 
RTS 

i 

i READ KEYBOARD CHARACTER - PUT INTO 
i BUFFER 


READKB LDX #I0BL3 iBLOCK NUMBER 

LDA #GETCHR iHANDLER COMMAND 
JMP MOVEC iJUMP TO COMMON 

j 

i WRITE CHARACTER IN BUFFER TO SCREEN 

j 

WRITES LDX #I0BL2 ;BLOCK NUMBER 
WRITEE LDA #PUTCHR ;HANDLER COMMAND 

i 

; COMMON ROUTINE 

i 

MOVEC STA IOCOM, X ;STORE COMMAND 

LDA #BUFFER & *FF ;STORE BUFFER 
STA IOBAL,X ;ADDRESS IN 

LDA #BUFFER/256 ;BLOCK 

STA IOBAH,X 

LDA #BUFMAX ;LENGTH OF BUFFER 
STA IOBLL,X ;IS STORED IN 
LDA #0 ;I/O BLOCK 

STA IOBLH,X 

JSR CIOV ; I/O HANDLER 
BPL M0VE2 ; BRANCH IF NO ERROR 
JMP ERROR 
M0VE2 RTS 

/ 

i START OF I/O ROUTINES - COLD START 

i 

START JSR OPENSC ;OPEN SCREEN 

JSR OPENKB ;OPEN KEYBOARD 

JMP MAIN iJUMP USER PROGRAM 

; OPEN HANDLERS ONLY - THEN BREAK 

OPENP JSR OPENSC ;OPEN SCREEN 

JSR OPENKB iOPEN KEYBOARD 
BRK ;RETURN TO DEBUGGER 

; CLOSE BOTH HANDLERS 

END JSR CLOSES iCLOSE SCREEN 

JSR CLOSEK ;CLOSE KEYBOARD 

BRK ; RETURN TO DEBUGGER 

5 GET ONE CHARACTER, PUT IN ACCUM. 
i USER PROGRAM MUST JSR INCHR TO READ 
; ONE CHARACTER. 


INCHR JSR PUSH 

JSR READKB 
JSR POP 
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SAVE REGISTERS 
GET CHARACTER 
RESTORE REGISTERS 


a nice feature if there are a number of 
user programs. 

The user program can also jump to 
End when it is completed. To do I/O a 
JSR (jump to subroutine), CHRIN or 
JSR CHROUT can be used. Both re¬ 
store the registers before exiting the 
routines. The INCHR routine will 
wait for a key to be pressed, and after 
the key is pressed will return the 
value for that key to the accumulator. 

OUTCHR must be passed the value 
of the character in the accumulator. It 
is the user's program's responsibility 
to echo input characters to the screen 
if an echo of keys pressed is desired. 
For the backspace to delete the last 
character on the screen, it must be 
echoed. 

Limitations 

The only special key allowed is the 
backspace. All other special keys will 
give Atari display characters. The 
carriage return for this machine is a 
9B, which is not standard ASCII. If 
you want to connect routines to the 
Atari 800, the carriage return must be 
9B or the user must trap the carriage 
return and do the appropriate con¬ 
versions on it. 

I ran into this problem with Tiny-C, 
which uses D for a carriage return 
value. The fix I used was to convert 
Tiny-C to accept 9B for the carriage 
return. The labels KEY, SCRN CAS, 
and DIS must reside in the same page 
of memory if this program is to work. 

The program can be installed any¬ 
where it doesn't conflict with other 
memory usage. I used page 6 for my 
code. If you're using a disk, be 
careful where you put your code so 
you don't write over the DOS. The 
only scratch space used by this pro¬ 
gram is Buffer, which is three bytes 
long. This program is set up for the 
default screen boundaries; if any 
other values are used the carriage 
return may skip extra lines on the 
screen. To fix that problem alter 
CMP (compare accumulator and 
memory) #3 in OUTCHR to the ap¬ 
propriate value. 

Conclusion 

I hope this brief explanation of my 
I/O program and the Atari I/O han¬ 
dlers will encourage other people to 
experiment in this area. Since the 
program listed is not the only way to 
get the job done, I hope to see modifi¬ 
cations to it in the future. The best 
way to learn about the Atari software 
is to buy the Atari manuals and ex¬ 
periment. ■ 



























Keep Your Computer Healthy... 

with the Industry Standard in System 

Maintenance Programs. 


Diagnostics II 



Diagnostics II is the finest set of system maintenance routines 
available for microcomputers. It thoroughly checks all five 
areas of your computer system, pinpointing hardware 
problems to help keep your computer in perfect working order. 
The areas of your computer which are tested include: 

Memory, Printer, Terminal, Disk, and CPU 


In addition to being extremely thorough, every test in 
Diagnostics II is also “submit”-able. The output of the tests 
can be logged to disk for later review. 

(Requires 32k CP/M) 

Diagnostics II: $125 
Manual only: $ 15 


Disk Doctor 


Disk Doctor automatically recovers otherwise unrecoverable 
information from “crashed” diskettes. It also un-erases files. 
Maybe it was a lightning storm, static from the rug, or just too 
late at night to be working. Whatever the cause, when the 
diskette “crashes” or a file is accidentally erased, valuable 
data or programs can be permanently lost. 

Disk Doctor was designed to recover this “lost” information. It 
consists of five wards, each performing a specific recovery 
operation. 

Ward A: Verifies diskettes and locks out bad sectors. 

Ward B: Places copyable information from a “crashed” file in a good 

file. 

Ward C: Copies diskettes without stopping for bad sectors. 

Ward D: Un-erases files. 

Ward E: Displays a directory of recoverable erased files. 

Disk Doctor was not designed for use with double sided or 
hard disks. But it will work in some cases. 


(Requires: 48k CP/M, two drives for complete operation) 
Disk Doctor: $100 

Manual only: $ 15 

Available from fine dealers everywhere, or directly from 
SuperSoft. 

Japanese Distribution: 

ASR Corporation International 
3-23-8, Nishi-Shimbashi, Minato-Ku 
Tokyo 105, Japan 

Tel. (03) 437-5371, Telex 0242-2723 

Diagnostics II available for virtually all CP/M, CP/M-86, 
and MS DOS compatible systems. 

Disk Doctor available for virtually for all CP/M, and 
CP/M-86 compatible systems. 

CP/M and CP/M-86 are registered trademarks of Digital Research. 








Circle 255 on Reader Service card 


^FO^RS^^ODE^O^II 

IBM PERSONAL COMPUTER 

* MORE SPEED 

10*20 times faster then interpreted BASIC 

a MORE ROOM 

Very compact compiled code plus VIRTUAL MEMORY 
makes your RAM act larger. Variable number of block 
buffers. 31-char, unique wordnames use only 4 bytes in 
i header! 

★ MORE INSTRUCTIONS 

Add YOUR commands to its 79-STANDARD-plus Instruc¬ 
tion set! 

Far more complete than most Forths: single & double 
JS precision, arrays, string-handling, clock, graphics, (IBM 

low-res. gives 16-color or 200-tint display). 

♦ MORE EASE 

Excellent full-screen Editor, structured & modular 
programming £• 

f Word search utility 

THE NOTEPAD letter writer 

Optimized for your TRS-80 or IBM with keyboard repeats, 

* upper/lower case display driver, full ASCII. \ 

★ MORE POWER ' 

Forth operating system 
Concurrent Interpreter AND compiler 
VIRTUAL I/O for video and printer, disk and tape 
(10-Meaabyte hard disk available) 

Full 8080 or 8088 Assembler aboard 
:» (Z80 Assembler also available for TRS-80) 

Intermix 35- to 80-track disk drives 
i IBM can read, write and run M 3 Disks 

^ M 3 disks can read, write and run M l disks 

m FMH 

\ THE PROFESSIONAL FORTH SYSTEM 

% FOR TRS-80 & IBM PC 

(Thousands of systems in use) 

MMSFORTH Disk System (requires 1 disk drive. 32K RAM) 

V2 0 Radio Shack TRS-80 Model I or III $129.95* 

V2.1 IBM Personal Computer. (80-col screen) $249.95* 

AND MMS GIVES IT PROFESSIONAL SUPPORT 

Source code provided 

MMSFORTH Newsletter 5 

Many demo programs aboard 

MMSFORTH User Groups 

Inexpensive upgrades to latest version 

Programming staff can provide advice, modifications and 

custom programs, to fit YOUR needs 

MMSFORTH UTILITIES DISKETTE includes FLOATING POINT 

MATH (BASIC ROM routines plus Complex numbers. Rectan¬ 
gular-Polar coordinate conversions. Degrees mode, more). 
(TRS-80) a full Forth-style Z80 ASSEMBLER) plus a powerful 
CROSS-REFERENCER to list Forth words by block and line; 
plus all on one diskette (requires MMSFORTH V2.0. 1 drive & 

32K RAM) $39.95* 

FORTHCOM communications package provides RS 232 
driver, dumb terminal mode, transfer of FORTH blocks, and 
host mode to operate a remote TRS-80 (requires MMSFORTH 
V2.0, 1 drive & 32K RAM) $39.95* 

THE DATAHANDLER a very sophisticated dataoase manage¬ 
ment system operable by non-programmers (requires 
MMSFORTH V2.0.1 drive S32K RAM) $59.95* 

FORTHWRITE: fast, powerful Word Processor w/easy 
keystrokes. Help screens, manual & demo files. Full propor¬ 
tional w/tabs, outdenting. include other blocks, documents & 
keyboard inputs— ideal for form letters (requires MMSFORTH 
V2.0. 2 drives & 48K RAM) $175.00* 

MMSFORTH GAMES DISKETTE: real time graphics & board 
games w/source code. Includes BREAKFORTH, CRASH- 
FORTH, CRYPTOQUOTE. FREEWAY (TRS-80). OTHELLO & 

TICTACFORTH (requires MMSFORTH V2.0. * dr ve & 32K RAM) 

$39.95* 

£ Other MMSFORTH products under development 



FORTH BOOKS AVAILABLE 

MMSFORTH USERS MANUAL • w/o Appendices $17.50* 

STARTING FORTH - best! $15.95* 

THREADED INTERPRETIVE LANGUAGES • advanced, analysis 
of FORTH interals.$18.95* 

PROGRAM DESIGN 4 CONSTRUCTION intro, to structured 

programming, good for Forth.$13.95* 

FORTH -79 STANDARD MANUAL • official reference to 
79-STANDARD word set. etc $13.95* 

FORTH SPECIAL ISSUE. BYTE Magazine (Aug 1980) • A collec 
tor s item for Forth users and beginners. $4.00* 

* ORDERING INFORMATION: Software prices include 
manuals and require signing of a single computer license for 
one-person support Describe your Hardware Add $2 00 S/H 
plus $3.00 per MMSFORTH and $1.00 per additional book, 
Mass orders add 5®/. tax Foreign orders add 20% UPS COD, 
VISA 6 M/C accepted, no unpaid purchase orders, please 


Send SASE tor tree MMSFORTH information 
Good dealers sought 

Get MMSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER 
SERVICES (K8) 

61 Lake Shore Road. Natick. MA 01760 
(617)653*6136 


Listing continued. 


RTS 



WRITE ONE CHARACTER TO SCREEN 


USER PROGRAM MUST 

JSR OUTCHR 


TO WRITE ONE CHARACTER - 


CHARACTER MUST BE 

IN ACCUM. 

C 

3UTCHR JSR PUSH 

SAVE REGISTERS 

CMP #BS 

CHECK FOR BACKSPACE 

BEQ BS1 

BRANCH IF BACKSPACE 

CMP #CR 

CHECK IF CARRIAGE RETURN 

BNE 0UTCH2 

AND BRANCH IF NOT CR 

STA CUREN 

TURN CURSOR OFF FOR NEXT BYTE 

LDA ttSPACE 

SEND SPACE TO SCREEN 

STA BUFFER 

TO KILL OLD CURSOR 

JSR WRITES 


LDA COLORS 

IF CURSOR JUMPED TO NEXT 

CMP #3 

LINE THEN =3 SO 

BPL OUTCH1 

NO BRANCH 

DEC ROWCRS 

MOVE CURSOR BACK TO OLD LINE 

OUTCH1 LDA CUREN 

RESTORE CR CODE 

LDY #0 

TURN CURSOR ON FOR 

STY CUREN 

NEXT BYTE 

STA BUFFER 

PUT CHARACTER IN BUFFER 

0UTCH2 JSR WRITES 

PUT CHARACTER ON SCREEN 

JSR POP 

RESTORE REGISTER 

RTS 



BACKSPACE - USE SCREEN EDITOR AT 


I/O BLOCK 0 


] 

3S1 LDX #0 

BLOCK NUMBER 

LDA #*7E 

BACKSPACE CHARACTER 

STA BUFFER 

READY TO SEND 

JSR WRITEE 

SEND BACKSPACE 

JSR POP 

RESTORE REGISTERS 

LDA #BS 

RESTORE BS TO ACCUM. 

RTS 



SAVE REGISTERS IN 

BUFFER 

i 

3 USH STA BUFFER 


STY BUFFER 

+ 1 

STX BUFFER 

+ 2 

RTS 



RESTORE REGISTERS 

FROM BUFFER 

1 

POP LDA BUFFER 


LDY BUFFER 

+ 1 

LDX BUFFER 

+2 

RTS 



BUFFER LOCATION - 

THREE BYTES 


BUFFER . BYTE *0, *0 

, *0 


EQUATE FOR MAIN PROGRAM BEGIN 


OR MAIN PROGRAM 


1 

MAIN JSR CHRIN 

i READ CHARACTER 

JSR CHROUT 

;WRITE CHARACTER 

CMP #'•/.' 

i CHECK IF "/. KEY 

BNE MAIN 

;REPEAT IF NOT 

JMP END 

i DONE 

. END 
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Circle 309 on Reader Service card. 


Circle 110 on Reader Service card. 


Hi 



FRICTION FEED FOR YOUR EPSON 


MX-70'- MX-80 

• MX-70 and MX-80 are Trademarks of EPSON. Inc 

• Converts your printer for friction 
feed of SINGLE SHEETS or ROLL 
PAPER. 

• SIMPLE Installation (all you need 
is a screwdriver, no soldering). 

• Tractor feed remains 
undisturbed. 

• Only S 39 95 

(add $1.50 for postage) 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 




pH 


MICRO GRIP, Ltd. 

P. O. Box 4278 

VISA & Master Card Accepted Norton A pg CA 92409 

(714) 864-6643 
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IS THIS YOU? 


You know you sou' their ad in one ojthose magazines stacked in the comer... hut which one? 
You are ready to buy their hard soft Thing-o-magi g. but how are you going to find them? 
What can you do? 

THE COMPUTERIST'S DIRECTORY YELLOW PAGES is the one national reference to 
iompanies |large and small) and individuals producing and selling the hardware, software, 
services and supplies that you need. Extensive indexing and cross referencing by product 
makes it easy to find what you ore looking for in the personal and small business field. 

THE COMPUTERIST’S DIRECTORY WHITE PAGES list Individuals. Clubs. Associations 
and Bulletin boards including network I D Numbers ( Source. CompuServe elcj and a short 
description of their interests and projects. Find people and clubs who share your interests. 
Form local and national networks. And if your computer nomenclature is rusty. Just check 
with the Glossary included in each issue. All from the Computerist's Directory White Pages! 
THE COMPUTERIST'S DIRECTORY is published twice each year. A one year subscription 
costs just $10.00 and includes a free listing in the White Pages and two issues of the 
Directory, one in January and one in July. It's the best investment you'll make this year! 

YOU ONLY HAD TO LOOK IN ONE PLACE! 


The National Phone Booh of Computing 


the 

Computerist’s PO BOX 405 

Directory forestville, ca 95436 


(707) 887-1857 



More BLOCKBUSTER BARGAINS!! 


Parallel, TTL Input I/O “Selectric”® 
TYPEWRITER / PRINTER 

The manufacturer put em into storage to 
depreciate em Now they re FINALLY 
A VAILABLE" Removed from workin g 
s ystems , these fantastic machines have 
built-in driver and decoder circuitry and 
take TTL level. 6-bit character, plus 4-bit 
function input signals Easily driven by 
most any micro Use as a typewriter (with 
add I repeat' circuitry) or as a KSR I O 
printer or both Requires 115. 60Hz for type¬ 
writer motor 5 VDC for TTL and 24 VDC for solenoids Table Top style case Each 
"Selectric "• I O machine is complete and in o perational condition 1 Includes schematics, 
data. case, platen and ribbon (Type element not included ) 

New Type Element.'21.00ea 10 Selectric.*399.00ea. 

Add $20 for Packaging and Handling - Pay Shipping on Delivery 

SAVE!!!Untested version of the above, otherwise whole & complete May require some 

serv ! ce .*279.00... 

GE “Terminet 340’’ BAND LINE PRINTERS 

Featuring 

• Over 80% Off Mfr. s List Prices • Microcomputer Compatible! 

• 230 to 340 Lines per Minute! • 132 Columns. 64 Characters 

• Fully Formed Characters • Nationwide Service from GE! 

• Parallel Input! • Mfr. s Price Over S4K 

These ultra-reliable, continuous-band 
Like Printers offer speeds of over 230 lines per 

.. . minute are fully operational and ready to 

NeW! use Built and serviced nationwide by 
General Electric Print band, schematics 
and data included 




115 VAC. 60HZ . 


* 79500 . 


Please Add S20 00 lor Packaging 
Shipped via Truck Freight-Collect 

We Offer New & Used FLOPPY DRIVES. DISK DRIVES. PRINTERS. & MORE at BARGAIN PRICES! 
Write or Call for Our Latest Flyer NOW!!! 

* Seiecir.c is a registered trademark of IBM Corporation 





WAREHOUSE: 

18 Granite St.. Haverhill. Mass 01830 

& 


MAIL ORDERS: 

Bo* 204. Newton. New Hampshire 03858 

s 


TELEPHONE ORDERS 

617/372-8637 


i 

gpi] Sorry. No Collect Calls r~~" l 

Jgftl Mastercard & VISA Accepted 
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WE WANT TO 
HAND YOU A LINE ... 

146 of them in fact, ’cause that’s how 
many product lines we sell. 

Here’s just a sample ... 

Centronics 737-3 serial printer ..$ 549.95 

Zenith ZVM-121 12" b/g monitor.$ 119.95 

M&R Sup’R’Term 80 column board.$ 259.95 

Hayes Micromodem II Apple modem.$ 289.95 

Hayes Smartmodem for all computers.$ 219.95 

Mountain CPS Card (clock, par, ser).$ 179.95 

NEC PC-8023A 100 cps printer.$ 499.95 

Apple DOS 3.2-3.3 switch.$ 19.95 

NEC PC-8001A main unit W/32K.$ 799.95 

NEC PC-8012A I/O unit w/32K.$ 529.95 

NEC PC-8031A dual disk drives.$ 799.95 

NEC JC-1202DH RGB color monitor.$ 799.95 

If you don’t see what you want, call us — we probably have it in 
stock and if we don’t we can get it quickly — and as always, still 
save you a lot of your hard-earned. 

CALL FOR OTHER LOW PRICES 


^ CALL TODAY 1-800-228-4097 

In Nebraska 402-476-7331 
Or mail order to 1840 “O” St., Lincoln, NE 68508 
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Equip Your Apple 
For the Challenge 

Use an arithmetic processor to let your Apple perform special math 

functions in Pascal. 

By Peter Heilmann 


I use my Apple II primarily for 
scientific calculations and data pro¬ 
cessing. Since the programs are com¬ 
plex yet must run reasonably fast, I 
use Pascal. Still, floating point arith¬ 
metic is slow. This shows up especial¬ 
ly when many logarithmic and expo¬ 
nential functions are used. 

I therefore upgraded my system 
with an arithmetic processor (CCS 
781 IB), sold by California Computer 
Systems (Santa Clara, CA 95050). 
This small board fits in any of the Ap¬ 
ple expansion slots. It contains an 
arithmetic processor IC, a MOS/LSI 
chip, AM9511A, which is manufac¬ 
tured by Advanced Micro Devices, 
Inc. (901 Thompson Place, Sunny¬ 
vale, CA 94086). 

This chip is very similar to a pocket 
calculator's and is specially designed 
to interface with the eight-bit bus of 
microprocessors. It performs fixed- 
point 16- and 32-bit operations, as 
well as floating-point 32-bit opera¬ 
tions. All trigonometric and exponen¬ 
tial functions are available, as well as 
conversion functions. The typical ex¬ 
ecution times are ten to 50 times 
faster than the equivalent Basic or 
Pascal functions, if they are avail¬ 
able at all. 

Though all this sounds very fine, 
the disappointment came when I got 
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my arithmetic processor. There was 
full software support for Basic, but 
none for Pascal, which was not at all 
clear from the ad. I called CCS and 
learned that software support for Pas¬ 
cal is not available, nor is it planned 
for the future. 

Since I was still interested in reduc¬ 
ing the execution time of my pro¬ 
grams, I decided to write my own 
software. In Apple Pascal, arithmetic 
functions are implemented in two 
different ways. The Pascal interpret¬ 
er takes care of the basic functions 
like addition, subtraction, multiplica¬ 
tion and division, while the more 
complex functions (e.g., EXP and LN) 
are realized by subroutines imple¬ 
mented in a library, called TRAN¬ 
SCEND. Since I had no information 
about the interpreter, I was not able 
to use the arithmetic processor with 
the first type of function. Yet the time 
gain achieved wouldn't have been 
very large—maybe a factor of two— 
and probably not worth the trouble. 

The second type of function 
seemed to be much easier to handle. 
It is necessary only to write a short as¬ 
sembler program, which sends the 
argument of the function to the arith¬ 
metic processor and returns the re¬ 
sult to the main program. These as¬ 
sembler-written subroutines have to 


be linked together in a Pascal library 
for convenient use. 

My first attempt to do this failed, 
and I very soon discovered why: 
floating point values are represented 
differently in Apple Pascal and in the 
arithmetic processor AM9511A, and 
I needed a conversion routine. 

Conversion Routine for Floating 
Point Values 

The format used by the arithmetic 
processor for floating point numbers 
is well-documented in its data sheet, 
whereas the Apple documentation is 
very poor. I therefore had to use a 
trial-and-error method to gain some 
insight into the Apple Pascal floating¬ 
point format. The information I give 
in the following might therefore be 
slightly, inaccurate in some details, 
even though I've tested it very 
thoroughly. 

Both systems use four bytes for a 
single-precision floating-point vari¬ 
able, but in the Apple system eight 
bits are used for the exponent, 
whereas the AM9511A uses only sev¬ 
en bits. Also, the mantissa is repre- 


Address correspondence to Peter Heilmann, 890 A 
Boscastle Court, Columbus, OH 43214. 
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sented slightly differently. To under¬ 
stand these differences it is useful to 
recall how floating point values are 
represented. A number is divided in¬ 
to a mantissa and an exponent with 
respect to the base two. By defi¬ 
nition, the mantissa m has a value 
0.5 < = m < 1, provided that the data is 
normalized. 

For example (all numbers are 
decimal numbers): 

27.25 = 2 5 *0.8515625 

= 2 s * (0.5 + 0.25 + 0.0625 + 0.03125 + 
0.0078125) 

= 2 5 *( 2 -1 + 2 -2 + 2~ 4 + 2 -5 + 2 7 ) 

The arithmetic processor expresses 
this number in a base 2 system as 
follows: 

exponent: 5io = 000 0101 2 
mantissa: 0.8515625 io = 0.1101101 2 

Fig. 1, top, shows this representa¬ 
tion again; the sign bit (MSB of byte 4) 
of the mantissa is included. A nega¬ 
tive sign in the exponent is expressed 
by its unbiased complement. Fig. 2 
gives some examples of how positive 
and negative exponents are ex¬ 
pressed; since all numbers have to be 
normalized (0.5 < = m <1), the MSB of 
the mantissa (MSB of byte 3) is al¬ 
ways 1, except for the value of zero, 


ARITHMETIC PROCESSOR AM95HA 

|MS|*-EXPONENT--MANTISSA--* 

00000101 I 101 1010 00000000 00000000 

BYTE 4 BYTE 3 BYTE 2 BYTE I 

APPLE PASCAL 

\ms[> -EXPONENT-- MANTISSA-• 

00000010 I 101 1010 00000000 00000000 

BYTE 4 BYTE 3 BYTE 2 BYTE I 

Fig. 1. Representation of floating point values. Example: 27.25. 


Number 

Mantissa 


Exponent 


dec. 

dec. 

dec. 

bin. Apple 

bin. AM9511A 

2 64 

0.5 

63 

1011 1101 

oil ini 

8 

0.5 

4 

1000 0010 

000 0100 

4 

0.5 

3 

1000 0001 

000 0011 

2 

0.5 

2 

1000 0000 

000 0010 

1 

0.5 

1 

0111 1111 

000 0001 

0.5 

0.5 

0 

0111 1110 

000 0000 

0.25 

0.5 

-1 

0111 1101 

in mi 

0.125 

0.5 

-2 

0111 1100 

111 1110 

0.0625 

0.5 

-3 

0111 1011 

111 1101 

2-65 

0.5 

-64 

0011 1110 

100 0000 

0 

0 

0 

0000 0000 

000 0000 


Fig. 2. Different representation of the exponent by Apple Pascal and the AM9511A. 
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C00S0L COMPUTER PRODUCTS 


PRINTERS 




IBM/NEC 12 COLOR 
CHARACTER DISPLAY 


• EPSON MX70 . 

• EPSON MX80GRAFTRAX 

• EPSON MX80 F/T GRAFTRAX 

• EPSON MX100 GRAFTRAX + 

• NEC PC-8023A-C . 

• OKIDATA 82A $499,83A . 

• C ITOH 8510P ...519 3510K.... 

• TALLY MT 1602 OR 5. 

• TALLY MT-1802 OR 5. 

• NEC 3510-1.3515-1. 3b30 1 .... 

• NEC 7710 1. 7715 1. 7730 1 

• NEC 7720-1.7725-1 . 

• C.ITOH FP 1500 25PU. H, OR Q 

• C.ITOH FP 1500 25RU . 

• C.ITOH FP 1500 45PU OR Q. 

• C.ITOH FP 1500 45RU . 

DIABLO 

• 630R132. $2,395. • 630R101 

• 630R104. $2,395. • 630K104 


$299 High-Resolution Display By NEC 

CALL The JC 1202DH features high resolution for a 2.000- 
CALL character display capacity (80 characters x 25 lines). 

CALL JC 1202DH Color Character Display unit is designed for 
$500 character and graphics. It operates with a TTL level 
$739 vl( j eo signal in combination with a micro computer 
$549 system. 

$1495 

$1795 R.G.B Direct Drive System 

$1795 Sharper, clearer pictures result from separate R G B and 
$2495 v.H. sync video input signals. 


$1350JC-1202DH. $799 

$1450 

$1795 TELEVIDEO TERMINALS 

$1995 • 9IOC. $595 • 912C. $705 

• 920C. $750 • 950C $959 

$1749 • COMREX AND NEC CALL 

$2949 • ADDS Viewpoint WB2101 or WB2102 . $595 


NEC COMPUTER 



• ABOVE NEC 8000 SYSTEM $2,345 

• NEC Computer PC-8001A. CALL 

• NEC I/O Unit PC-8012A. CALL 

• NEC I/O Port PC 8033A CALL 

• NEC Disk Drive PC-8031A.CALL 

• NEC Disk Drive PC 8032A. CALL 

• NEC Dot Printer PC 8023A-C CALL 

• NEC GR Monitor JB 1201 . CALL 

• NEC COL Monitor JC 1202 . CALL 

• NEC Accessories & Software. CALL 

OTHER COMPUTERS 

• ALTOS MTU/Floppy/Harddisk CALL 

• ADDS Computer Systems.CALL 

• ATARI Computer and Accessories CALL 

• SANYO Computer. CALL 


Calif. (714) 545-2216 


(800)854-8498 

COOSOL, INC. P.0. BOX 743, ANAHEIM, CALIFORNIA 92805-0743 
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MPF-I USER'S AND 

experiment 

manual 




ONLY 


149 9 5 


DearE1 ac«onic^a S t: 

now. ■ ^ et JJf oT tm uslier you 
^°- VV ^cvooo^V^ 

intotueuucro 

revolution- is ttie 

sy f I “iuS i>eo r e50ur 

Sincerely, 

Claris Jonuso ^ J 


M icr o - Professor™ 


Compact 

Comes neatly housed in a book size carrier—take it 
with you anywhere. A great companion in class. 

Nothing Else Needed 

When you receive your Micro-Professor all you need 
to do is plug the power adaptor into an outlet and 
you are ready for many hours of enjoyment. 

Easy Instructions 

You will be able to start using the easy-to-understand 
user’s manual immediately. Includes a complete 
explanation about the Micro-Professor and 18 experi¬ 
ments. 

Fully Expandable 

To increase the application of your Micro-Professor, 
you can add expansion capabilities, including: Z80- 
CTC, Z80-PIO, EPROM programmer board, bread 
board and prototyping board. Any or all of these will 
enhance your Micro-Professor for industrial or 
personal applications. 

Basic Interpreter Available 

A 2KB Basic interpreter is now available for only 
$19.95. This will allow you to write programs in 
Basic. 

The Best Surprise is the Price 

With all these quality features, you might expect to 
pay $300 or more for this unique system. But the 

Micro-Professor price is only an incredible $149.95, 
about one half of what you would expect to pay. 

Please don’t let this low price put you off. It is made 


possible only by efficient production methods, large 
volume and because we import the Micro-Professor 
directly from the factory and bring them straight to 
you eliminating the middleman. 

Invest with Confidence 

Plug in the power source, write your own programs, 
plunge into the detailed experiments manual for two 
weeks. And if you don’t agree the Micro-Professor is 
the best micro-computer buy ever, simply return it to 
us and we will promptly refund your money or credit 
your bank card account. But do it today. There is a 
whole new world of adventure and pleasure out there 
waiting for you, and why should you miss even 
another day? 

/ 

APPLICATIONS 

• Games • Industrial controller • Prom Programmer (with expan¬ 
sion board programs TMS 2508, 2516, Intel 2758, 2716, 2732, or 
1865) • C lassroom instruction • Security control • Automatic Tele¬ 
phone Dialer • Music generator. 

FEATURES 

7.80 CPU • 2K byte monitor program to let user operate it easily. 36 
Key Keyboard, including 19 function keys, 16 Hex keys and 1 user 
defined key • Six LED Displays • Users Manual includes 18 experi¬ 
ments, some of which are: data transfer experiment, square root 
program, the fire loop game, the telephone tone, and the music 
box • Source listing: The source listing is included in the manual. This 
is the ideal model to study to learn how a microcomputer is 
built • Power Supply Adapter • Speaker • Cassette recorder inter¬ 
face • 2K bytes of RAM • 2K bytes of ROM (expandable to 8K 
bytes) 24 I/O (input/output) lines • Fully expandable with Z80-CTC, 
Z80-P10, EPROM board programmer, prototyping boards, and a 
speech synthesizer board • 3.5 x 136 inch users area allows adaptation 
of board for personal use. 


Z-80 BASED MICROCOMPUTER 



you need to make your 
Micro-ProTessor talk! 

SSB-MPF SPEECH 

SYNTHESIZER BOARD 

• Up to 400 words based on 
TMS 5200 

• Time clock program & speech 
utility 

• 2 EPROM sockets for vocabulary 
expansion 

• Voice pitch and volume controls 

• Complete instruction manual 
and accessories 

• Power Supply included 


■MMfl ■ 


Turn your Micro-Professor 
into an EPROM programmed 


EPB-MPF EPROM 

PROGRAMMING BOARD 

• Programs 2758. 2716.2732 

• 2K Bytes of Monitor 

• Programmable 1/0 port 

• Zero Insertion socket 

• Interface connectors & cables 

• Complete instruction manual 
& accessories 

• 4K Bytes of RAM buffer 

• Power supply included 
Software Commands: 

■ Read ■ Verify ■ List 

■ Progm ■ Del ■ Ins 

■ Restart 



Yes, 


■ send me _Micro-Professor™ @ $149.95 ea. plus $4.00 postage and 

handling per shipment. (Washington residents add 6.6% sales tax.) I understand that I have 
an absolute two-week return privilege if I am not delighted and that the Micro-Professor is 
guaranteed for 90 days for parts and workmanship. 

□ For special savings: Two (2) Micro-Professors for $279.95 


Yes, 


■ I want to expand my Micro-Professor, send the following: 

□ SSB-MPF Speech Synthesizer Board @ $129.95. 

□ EPB-MPF EPROM Programming Board @ $169.95 

□ Basic-MPF 2K Tiny Basic @ $19.95 

□ For special savings: (1) SSB-MPF and (1) EPB-MPF FOR $279.95 
when purchased with a Micro-Professor. 

FOR FAST SERVICE CALL TOLL FREE 1 - 800 - 426-1044 

In Washington Call (206) 881-0857 



□ Please check this box if you place your order within 
7 (seven) days of receipt of this mailing. This will 
entitle you to a Free Gift of the textbook “Z-80 
Microprocessor Programming & Interfacing", a 
$12.95 value. But, your order must be placed 
within this period to entitle you to this bonus—no 
exceptions, please. If you should be dissatisfied 
with the Micro-ProfessorTM for any reason at 
all, you may keep the book with our compli¬ 
ments—our way of saying “thank you” for 
your confidence and for your promptness. 

14803 N.E. 40th Dept. KB082 
Redmond, WA 98052 


□ My check for full amount is enclosed. 

□ Please charge my □ VISA □ MC account 
Account No. 


Exp. Date 


Money-Back Guarantee Our Guarantee is simple and has no "fine print". 

You must be completely satisfied, and you are the only judge. Use the Micro-ProfessorTM in your own 
home, for your hobby, school or at work for two weeks and see for yourself. If at the end of that time, you 
don’t think it is the finest, most useful unit you have owned, if you feel that it does not live up in any 
respect to what you have expected, return it to us for refund or cancellation of your bank charge. 


My name is _ 

I live at _ 

In_State_Zip 






























which is expressed as all bytes zero. 

The convention used by Apple Pas¬ 
cal is somewhat different. Again, all 
values are normalized, but since the 
MSB of the mantissa is always 1, this 
bit is not explicitly represented. Thus 
one bit is gained, which is used for an 
eight bit representation of the expo¬ 
nent, instead of the seven bits used 
by the AM9511A. 

The exponent is stored in a slightly 
different manner, too. This time, a 
biased representation is used, which 
means that 126i 0 is added to the expo¬ 
nent, and in the example above, the 
final exponent would be 131i 0 . With 
this representation, no two's comple¬ 
ment is necessary for negative expo¬ 
nents. Fig. 1, bottom, shows the value 
27.25io represented in Apple Pascal. 
Fig. 2 gives some more examples for 
comparison with the AM9511A for¬ 
mat, and shows the differences in the 
exponent. 

A comparison of the two formats 
shows that the accuracy of the man¬ 
tissa is the same in both cases, yet in 
the Apple Pascal system, exponents 
in the range of about 10 ~ 38 to 10 38 can 
be expressed, compared to 10" 19 to 
10 19 with the AM9511A. The use of 



Fig. 3. Flowchart of routine APTOAM. 

the arithmetic processor therefore 
narrows the dynamic range of the 



Fig. 4. Flowchart of routine AMTOAP. 

floating point values down by a factor 
of two. 

If you know about these differ¬ 
ences, it is not difficult to write a con¬ 
version routine. Fig. 3 shows the 


Circle 146 on Reader Service card. 



A NEWSLETTER FOR POCKET COMPUTER USERS 


This timely, compact publication provides up to the minute 
information on pocket computers, including models such as 
the Radio Shack TRS-80 PC-1 and PC-2, Sharp Electronic's 
PC-1500 and PC-1211, Casio, Panasonic/Quasar HHCs, and 
others as they are announced. We only cover PCs capable of 
executing a high level language such as BASIC. 

□ Up to the Minute News □ Product & Equipment Reviews 

□ Important Operating Tips □ Practical Programs □ More 
By Subscription Only: for a calendar year period (January — 
December). You get all issues published to date for the calen¬ 
dar year in which you subscribe, at the time you subscribe. 


MC/VISA Phone Subscriptions: (203) 888-1946 

□ 1981/82 Charter Subscriber (Issues 1 —20). $40.00 in U.S. 
(U.S. $48.00 to Canada. U.S. $60.00 elsewhere.) 

□ 1982 Regular Subscriber (Issues 11 - 20). $30.00 in U.S. 
(U.S. $36.00 to Canada. U.S. $45.00 elsewhere.) 

□ Sample issue. $3.00 in U.S. (U.S. $4.00 elsewhere.) *Due to 
credit card minimum, this item cannot be charged. 

Orders must be accompanied by payment in full. We do not 
issue invoices for the POCKET COMPUTER NEWSLETTER. 
Thank you for your remittance. 


Name:_ 

Addr:_ 

City:_State:_Zip: 


MC/VISA #:_Expires: 

Signature:_ 


I 


POCKET COMPUTER NEWSLETTER 
35 Old State Road, Oxford, CT 06483 


i 


Circle 92 on Reader Service card. 

JPC PRODUCTS FOR 


■\ 


6800 


COMPUTERS 



High Performance Cassette Interface 

• FAST - 4800 Baud Loads 4K in 8 Seconds! 

• RELIABLE - Error Rate Less Than 1 in 10® Bytes. 

• CONVENIENT - Plugs Directly Into The SWTPC. 

• PLUS - A Fully Buffered 8 Bit Output Port Provided 

• LOW COST • $59.95 For Complete Kit. 

• OPTIONAL - CFM/3 File Manager. 

Manual & Listing $19.95 
(For Cassette Add) $ 6.95 

TERMS CASH. MC or VISA. 

Shipping & Handling $1 00 

JPC PRODUCTS CO. 

Phone (505) 294-4623 
12021 Paisano Ct. 

Albuquerque, N.M. 87112 
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flowchart for the routine APTOAM, 
which converts values from the Ap¬ 
ple format to the AM9511A format. 
How it works might be easily under¬ 
stood by applying the flowchart to 
the example in Fig. 1. Byte 1 and byte 

2 are left unchanged; the MSB of byte 

3 is replaced by a 1 to get the correct 
format of the mantissa. Then the ex¬ 


ponent is recovered by using seven 
bits from byte 4 and the original MSB 
of byte 3. 126i 0 is subtracted from 
this exponent and truncated to seven 
bits. Provisions are made to detect 
the value of zero, which has the same 
representation in both systems. An 
over- or underflow of the dynamic 
range of the AM9511A will also be 


detected and results in a break com¬ 
mand, stopping the Apple and reini¬ 
tializing the system. Even though this 
method seems to be crude, its result 
is about the same as the one used in 
the Apple Pascal system in case of an 
error, but is much easier to 
implement. 

An assembler code listing for this 
conversion routine, written with the 
Apple Pascal assembler, is shown in 
Listing 1, line 1C to 66. Notice that 
two macro routines are used, which, 
while not necessary, are convenient. 

The reverse conversion routine 
AMTOAP is very similar. Fig. 4 
shows a flowchart. The conversion 
starts by checking whether the result 
of the calculation is zero (zero flag of 
AM9511A), or whether an arithmetic 
error occurred (error flag of 
AM9511A). In the case of an error, 
another break is executed; in the case 
of a zero result, all four bytes are set 
to zero. Otherwise, the conversion 
routine starts with byte 4. It adds 
126 10 to the exponent, which was 
prior to this expanded to eight bits. 
The upper seven bits of the exponent, 
together with the sign of the mantis¬ 
sa, are the new byte 4. The MSB of 
the mantissa, which is always 1 (MSB 
of byte 3), is replaced by the LSB of 
the exponent. Bytes 2 and 1 are left 
unchanged. Line 67 to AA in Listing 1 
shows the complete assembler code 
of this routine. 

Using the Arithmetic Processor 

First you assign the arithmetic pro¬ 
cessor physically to one slot of the 
Apple system. It doesn't matter 
which slot, but the assignment can¬ 
not be changed later without chang¬ 
ing the software. I use the arithmetic 
processor in slot 5. The address of the 
data port of the AM9511A is there¬ 
fore CODO, and that of the combined 
status and command port C0D1. 

To use the AM9511A, a number is 
written into the data port; then the 
appropriate command for the desired 
function is issued to the command 
port. During the calculation, a busy 
signal can be read from the status 
port. When the result is ready, the 
busy signal is switched off and the re¬ 
sult can be read from the data port. 

Since floating-point values are 
stored in four bytes and the ports are 
only one byte (eight bits) wide, the 
data has to be submitted sequential¬ 
ly. They are input to the AM9511A 
with byte 1 first, and output with 
byte 4 first. This agrees well with the 
format used in Pascal subroutines. 
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Command 

Hex Code 

Description 

SQRT (X) 

01 

Square root of X 

SIN (X) 

02 

Sine of X 

COS (X) 

03 

Cosine of X 

TAN (X) 

04 

Tangent of X 

ASIN (X) 

05 

Inverse sine of X 

ACOS (X) 

06 

Inverse cosine of X 

ATAN (X) 

07 

Inverse tangent of X 

LOG (X) 

08 

Common logarithm of X 

LN (X) 

09 

Natural logarithm of X 

EXP (X) 

0A 

e raised to the power X 

PWR(X,Y) 

0B 

X raised to the power Y 

PI 

1A 

Constant tt 


Fig. 5. Useful functions of the AM9511A. 


Listing 1. Apple Pascal/AM 9511A conversion program 


Current 

ftcaory 

available! 

10142 



oooo: 





ASSEMBLER LANGUAGE SUBROUTINES FOR USE 

oooo: 





NITH THE AM9511A ARITHMETIC PROCESSOR 

oooo: 





(IN SLOT 5) WITH APPLE PASCAL. 

oooo: 







oooo: 





WRITTEN BY PETER HEILMANN 

oooo: 







oooo: 







oooo: 





.MACRO POP 

JST0RES RETURN ADDRESS IN Zl, Zl+1 

oooo: 





PLA 


oooo: 





STA Z1 


oooo: 





PLA 


oooo: 





STA Zl+1 


oooo: 





.ENDM 


oooo: 







oooo: 







oooo: 





.MACRO PAP 

i RESTORE RETURN ADDRESS 

oooo: 





LDA Zl+1 


oooo: 





PHA 


oooo: 





LDA Z1 


oooo: 





PHA 


oooo: 

oooo: 

oooo: 





.ENDM 


2 blocks 

for procedure code 9331 i 

words left 


oooo: 





.FUNC SQRT>2 


Current memory 

available! 

9553 



oooo: 

oooo: 





.DEF APTOAMn 

AMTOAP 

oooo: 

oooo 


RETURN 

.EQU 00 

rSUBROUTINE RETURN ADDRESS 

oooo: 

0002 


SUBRET 

.EQU 02 

i CONVERSION ROUTINE RETURN ADDRESS 

oooo: 

CODO 


DATA 

.EQU 0C0D0 

iDATA PORT ADDRESS < AM9511 IN SLOT 5) 

oooo: 

C0D1 


STATUS 

.EQU 0C0D1 

fSTATUS / COMMAND PORT ADDRESS 

oooo: 







oooo: 





POP RETURN 

rSTORE RETURN ADDRESS 

oooo: 

68 



t 

PLA 


oooi: 

35 

00 


# 

STA RETURN 


0003! 

68 



* 

PLA 


ooo4: 

85 

01 


* 

STA RETURN+1 


ooo6: 

65 




PLA 

iDISCARD 4 BYTES FROM STACK 

0007! 

63 




PLA 


0008 : 

63 




PLA 


0009! 

63 




PLA 


oooa: 

20 

t*tt 



JSR APTOAM 

i CONVERT TO AM9511 FORMAT AND LOAD DATA 

oood: 







oood: 

A9 

01 



LDA *01 

»INITIATE 

ooof: 

0012 : 

8D 

D1C0 



STA STATUS 

» SQRT FUNCTION 

0012! 

20 

m* 



JSR AMTOAP 

tCONVERT TO APPLE FORMAT 

0015! 





PAP RETURN 

f RESTORE RETURN ADDRESS 

ooi5: 

A5 

01 


t 

LDA RETURN+1 


ooi7: 

0018! 

48 

AS 

00 


* 

* 

PHA 

LDA RETURN 

(More. - 

















Listing 1 continued. 


001AI 48 

* 

PHA 


001B! 60 


RTS 


ooic: 




ooic: 




ooic: 




ooic: 

APTOAM 

POP 

SUBRET 

OOOB* 1C00 




OOIC! 68 

* 

PLA 


001D! 85 02 

* 

STA 

SUBRET 

001F: 68 

» 

PLA 


0020: 85 03 

I 

STA 

SUBRET+1 

0022: AD D1C0 

WAIT 

LDA 

STATUS 

0025: 30FB 


BMI 

WAIT 

0027! 68 


PLA 


00281 8D DOCO 


STA 

DATA 

002 BI 68 


PLA 


002C! 8D DOCO 


STA 

DATA 

002 F1 63 


PLA 


0030! 2A 


ROL 

A 

0031! 08 


PHP 


0032! 38 


SEC 


00331 6A 


ROR 

A 

0034! 8D DOCO 


STA 

DATA 

0037! 28 


PLP 


0038! 68 


PLA 


0039! 2A 


ROL 

A 

003A! F0»* 


BEQ 

INZERO 

003C! 08 


PHP 


003D! 38 


SEC 


003E! E9 7E 


SBC 

#07E 

0040! C9 CO 


CMP 

*0C0 

0042! BO** 


BCS 

RRNG 

0044! C9 40 


CMP 

♦40 

0046! 90** 


BCC 

RRNG 

0048! 9D DOCO 


STA 

DATA 

004B! 00 


BRK 


0046* 00 




0042* 00 




004C! 2A 

RRNG 

ROL 

A 

004D! 28 


PLP 


004E! 6A 


ROR 

A 

004F! 8D DOCO 


STA 

DATA 

0052! 4C **** 


JMP 

CONT 

003A* 00 




0055! AD DOCO 

INZERO 

LDA 

DATA 

0058! A9 00 


LDA 

*00 

005A! 8D DOCO 


STA 

DATA 

005D! 8D DOCO 


STA 

DATA 

0060! 

CONT 

PAP 

SUBRET 

0053* 6000 




0060! A5 03 

* 

LDA 

SUBRET+1 

0062! 48 

* 

PHA 


0063! A5 02 

* 

LDA 

SUBRET 

0065! 48 

* 

PHA 


0066! 60 


RTS 


0067! 




0067! 




0067! 




0067! 




0067! 

AMTOAP 

POP 

SUBRET 

0013* 6700 




0067! 68 

* 

PLA 


0068! 85 02 

* 

STA 

SUBRET 

006A! 68 

* 

PLA 


006B! 95 03 

* 

STA 

SUBRET+1 

006D! AD D1C0 

READY 

LDA 

STATUS 

0070! 30FB 


BMI 

READY 

0072! C9 20 


CMP 

*20 

00741 F0»* 


BEQ 

ZERO 

0076! 29 IE 


AND 

«1E 

0078! F0»* 


BEQ 

NOERR 

007A! 00 


BRK 


0078* 00 




007B! AD DOCO 

NOERR 

LDA 

DATA 

007E1 2A 


ROL 

A 

007F! 08 


PHP 


0080! 38 


SEC 


0081! 30** 


BHI 

MIN 

0083! 18 


CLC 


0081* 00 




0084! 6A 

MIN 

ROR 

A 

0085! 18 


CLC 


0086! 69 7E 


ADC 

♦7E 

0038! 28 


PLP 


0089! 6A 


ROR 

A 

008A! 48 


PHA 


008B! 08 


PHP 


008C! AD DOCO 


LDA 

DATA 

008F! 2A 


ROL 

A 

0090! 28 


PLP 


0091! 6A 


ROR 

A 

0092! 48 


PHA 


0093! AD DOCO 


LDA 

DATA 

0096! 48 


PHA 


0097! AD DOCO 


LDA 

DATA 

009A! 48 


PHA 


009B! 4C **** 


JMP 

DONE 

0074* 00 




009E! A9 00 

ZERO 

LDA 

*00 

OOAO! 48 


PHA 


00A1! 48 


PHA 



{STORE RETURN ADDRESS 


fAM9511 READY ? 

»IF NOT» TRY AGAIN 
»GET BYTE 1 
{SEND IT TO AM9511 
{GET BYTE 2 
»SEND IT TO AM9511 
{GET BYTE 3 

{MOVE LSB OF EXP IN CARRY 
{STORE IT ON STACK 
»SET CARRY 

{SET MSB OF MANTISSA = 1 

{SEND BYTE 3 TO AM9511 

iGET LSB OF EXP INTO CARRY 

{GET BYTE 4 FROM STACK 

JEXP IS NOW IN ACC» SIGN OF MANT. IN CARRY 

{TEST IF EXP = 0 

{STORE SIGN OF MANTISSA ON STACK 
»PREPARE FOR SUBTRACTION 
{SUBTRACT 126 
»EXP < -64 ? 

{ NOf THEN CONTINUE 
{IF EXP >= 64 ? 

J NOf THEN CONTINUE 
fSEND DUMMY BYTE 4 TO AM9511 
i ERRORf HALT PROCESSOR 


{DISCARD MSB OF EXP 

{GET SIGN OF MANTISSA FROM STACK 

{BYTE 4 READY 

{SEND BYTE 4 TO AM9511 

{CONTINUEf NO ERROR 

{GET BYTE 3 BACK FROM AM9511 
{MAKE 

{ BYTE 3 AND 
{ BYTE 4 ZERO 
{RESTORE RETURN ADDRESS 


{STORE RETURN ADRESS 


JAM9511 READY ? 
ilF NOTf TRY AGAIN 
{RESULT ZERO ? 

{ 

{ARITHMETIC ERROR ? 
i 

{ERRORf HALT PROCESSOR 

{GET BYTE 4 
{SIGN IN CARRY 
{SAVE IN STACK 
{SET CARRY 
{IF EXP POS THEN 
{CLEAR CARRY 

JEXP NAS NOW 8 BITSf BIT 7 = BIT 9 
{PREPARE FOR ADD 
{ADD 126 

{GET SIGN OF MANT. FROM STACK 

{BYTE 4 READY 

{PUSH IT ON STACK 

{STORE LSB OF EXP ON STACK 

{GET BYTE 3 

{DISCARD MSB 

{GET LSB OF EXP FROM STACK 

{BYTE 3 READY 

{PUSH IT ON STACK 

{GET BYTE 2 

{PUSH IT ON STACK 

{GET BYTE 1 

{PUSH IT ON STACK 

{CONVERSION DONE 

{PUSH 0 ON STACK FOR ALL BYTES 



When an assembler subroutine or 
function is called from Pascal, the top 
of the stack contains the return ad¬ 
dress (two bytes). 

Then four bytes are free, which 
will later contain the result of the 
function (if any). After this, all the pa¬ 
rameters are stored on the stack, us¬ 
ing two or four bytes, depending on 
the types of the variables, integer or 
real. The least-significant byte pulls 
off the stack first. Therefore, after 
saving the return address and dis¬ 
carding the result bytes, the conver¬ 
sion routine APTOAM pulls the pa¬ 
rameters byte by byte from the stack, 
modifies them if necessary, and 
sends them to the data port of the 
AM9511A. 

These are the first commands in 
each of the routines using the 
AM9511A. Listing 1 shows two of 
these functions, SQRT and SIN. Ac¬ 
cording to the desired function (e.g., 
SQRT), a command (e.g., 01) is issued 
to the AM9511A, starting the calcula¬ 
tion. Then the conversion routine 
AMTOAP is called, which checks 
first for the end of the calculation, 
and gets the result byte by byte from 
the AM9511A, converts it, if 
necessary, and puts it on the stack. 
Finally, the return address is 
restored. 

Since every function (SQRT, SIN, 
EXP,. . .) uses the same conversion 
function, these have to be written 
only once and are defined by us¬ 
ing a special syntax, .DEF. Later, 
they can be referenced by .REF 
(see the Apple Pascal manual for 
details). The only difference between 
the functions is the command, issued 
to the AM9511A. Fig. 5 shows some 
of the most useful commands; a com¬ 
plete list can be found in the 
AM9511A data sheet. 

When these functions are assem¬ 
bled, they have to be linked in a li¬ 
brary. To do this, a small interface is 
necessary, which represents the link 
to Apple Pascal. Again, this is ex¬ 
plained in detail in the Apple Pascal 
manual. Listing 2 shows this inter¬ 
face program, which has to be com¬ 
piled and linked together with the as¬ 
sembler routines. Then the LIBRARY 
program, supplied by Apple, can be 
used to implement this unit into the 
SYSTEM LIBRARY, replacing the old 
unit TRANSCEND. 

Listing 2 shows all the functions 
I've implemented. Two functions are 
set up somewhat differently and may 
need some explanation. The PWR 
function (power function X**Y) has 
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SPECIAL SALE!! 

MOST ECONOMICAL SOURCE TO BUY FLOPPY DRIVES — FROM ONE OF THE 
LARGEST DEALERS IN THE WORLD! NOW YOU CAN BUY TANDON, QUME, TEAC, 
SHUGART, MPI, SIEMENS, REMEX, YANKEE, APPLE, EPSON, DEC, CDC, CIPHER, 
NEC, TALLY, ALTOS, ATARI, DATAPRODUCTS, IBM AND MORE . . . 

... AT LOW COST!! IMMEDIATE SHIPPING!! 


Add- on Drive for Apple II, 100% compatible 

(runs 3.2 & 3.3 DOS). Includes cable/cabinet ... $339.00 

5MB Tandon Winchester (TM602) & Controller/Cables/Software to run 


DOS 3.3 for Apple II Computer .$1795.00 

Same system with 10MB Tandon Winchester . 1995.00 


IBM MEMORIES - 100% IBM Compatible Memories 

64K $269.00 128K $499.00 192K $599.00 256K 699.00 512K 1299.00 Immediate Delivery 


QUME DISK DRIVES 

DT-5 5 'A" double sided, dual density drive, ANSI com¬ 


patible, 500KB unformatted capacity, 48 TPI, 35 or 40 

cylinders, 70 or 80 tracks . $279.00 

DT-8 8" double sided, dual density, IBM compatible, 
1.2MB/disk capacity (IBM format), 48 TPI, 

77 cylinders, 154 tracks . 479.00 

SHUGART 

SA400 5Vi" single/dual density, 250KB capacity, 48 

TPI, 40 tracks, 1 head, 10 sectors/track . 215.00 

SA450 5V4" single/dual density, 500KB capacity, 48 

TPI, 40 tracks, 2 heads . 269.00 

SA800/801 8” single/dual density, 800KB capacity, 48 

TPI, 77 tracks, 1 R/W head, 32/16/8 sectors/track . 379.00 

SA850/851 8" double sided, dual density floppy drive, 1.6 
MB capacity, 48 TPI, 154 tracks, 32 sectors/track . 535.00 

TEAC 

FD50A Single sided, 5’/4" floppy disk . 199.00 

FD50B Double sided, 5'A" double density, floppy disk . 299.00 
FD50E 80 tracks, 96 TPI, 5'A" floppy drive . 299.00 


FD50F 160 tracks, 96 TPI, 5V*" double sided, floppy drive 399.00 


TANDON DISK DRIVES 

TM100-1* 5%'' single sided, 250KB unformatted capacity, 


48 TPI, 40 tracks . 215.00 

TM100-2* 5'/4" double sided, Northstar/Cromenco/TRS- 
80 compatible, 500KB unformatted capacity, 48 TPI, 

80 tracks. 279.00 

TM100-3* 5'A" single Sided, 500KB unformatted 

capacity, 96/100 TPI, 80 tracks . 279.00 

TM100-4* SVi" double sided, Zenith/Heath/etc. 
compatible, 100KB unformatted capacity, 

96/100 TPI, 160 tracks . 399.00 

TM848-1 Thinline 8” drive, single sided, 8MB un¬ 
formatted capacity, 48 TPI, 77 tracks . 499.00 

TM848-2 Thinline 8” drive, double sided, 1.6MB un¬ 
formatted capacity, 48 TPI, 154 tracks . 549.00 

TM602 5MB Winchester drive, 6.4MB unformatted 
capacity, 254 TPI, 153 cylinders, 612 tracks, 2 platters, 

4 recording heads, 3600 RPM . 1025.00 

TM603 10MB Winchester drive, 9.5MB unformatted 
capacity, 254 TPI, 153 cylinders, 918 tracks, 

3 platters, 6 heads . 1170.00 

‘Disk Drives for IBM PC. 


SPECIAL on S-100 Bus computer — YANKEE 800 S-100 Bus, Z-80 microprocessor, 


4MHz crystal, complete turnkey computer .$2999.00 

PDS-2300 16 bit computer, faster than any 16 bit machine, LSI 11/23 with CPU board 
256KB memory, CRT terminal, DLV11-J board, power supply, two (2) 

8" floppy drives with cabinet, complete turnkey system . 8900.00 

PDS-300 LSI 11/23 memory, 256KB dual wide board . 850.00 

PDS-400 PDP 11 memory, 256KB dual wide board . 850.00 


ALL FLOPPY DRIVES & DEC MEMORIES REPAIRED AT LOW COST . . . 

. . . AND QUICK TURNAROUND 

FRANCHISE INQUIRIES WELCOME Prices subject to change without notice. 


PDSS 

PERSONAL COMPUTERS 

2630-H Walnut Ave. 
Tustin, CA 92680 


TOLL-FREE TELEPHONE NUMBERS 
Outside California: 

(800) 854-8428 

Inside California: 

(714) 730-7207 
(408) 257-8413 


Circle 204 on Reader Service card. 
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Listing 1 continued. 


00A21 48 
00A3! 48 

00A4! DONE 

0090 A400 

00A4! A5 03 I 

00A6! 48 * 

00A7I A5 02 ♦ 

00A9! 48 * 

OOAA! 60 
OOAB! 
oo ab: 
oooo: 

Current »e»ory available! 9553 
0000 ! 

0000! 

0000! 0000 RETURN 

0000! C0D1 STATUS 

OOOO! 

OOOO! 

OOOO! 68 # 

0001! 85 00 * 

0003! 68 * 

0004! 85 01 # 


0006! 68 
0007! 68 
0008! 68 
0009! 68 
OOOA! 20 OOOO 
OOOD! 

OOOD! A9 02 
OOOF! 8D D1C0 
0012! 

0012! 20 OOOO 


0015! 

0015! A5 01 * 

0017! 48 # 

0018! A5 00 # 

001A! 48 4 

001B! 60 
001C! 


PHA i 

PHA i 

PAP SUBRET i RESTORE RETURN ADDRESS 

LDA SUBRET+1 
PHA 

LDA SUBRET 

PHA 

RTS 


♦ FUNC SIN»2 

.REF APTOANfANTOAP 

.EQU 00 
.EQU 0C0D1 

POP RETURN 
PLA 

STA RETURN 
PLA 

STA RETURN+1 

PLA »DISCARD 4 BYTES FROM STACK 

PLA 

PLA 

PLA 

JSR APTOAM 

LDA *02 
STA STATUS 

JSR AMTOAP 
PAP RETURN 
LDA RETURN+1 
PHA 

LDA RETURN 

PHA 

RTS 


two arguments, and therefore the 
conversion routine APTOAM has to 
be used twice to convert and load 
both arguments. In contrast to that, 
the function PI (returns the con¬ 
stant p) has no arguments and there¬ 
fore doesn't need the routine AP¬ 
TOAM at all. 

Conclusion 

Once the old library TRANSCEND 
is replaced by the new library, the 
Pascal system acts exactly as usual. 
One really can forget about the arith¬ 
metic processor, because the system 
can be used in the same way as be¬ 
fore—no new commands are added, 
nor are any new boot-up routines 
necessary. The compiler automatical¬ 
ly uses the arithmetic processor to 
calculate the implemented functions. 
Yet notice that these functions run 
much faster. The time gain for calcu¬ 
lating an EXP, SIN or COS function is 
about a factor of 12, for an ATAN 
function about a factor of 40, and a 
simple SQRT function runs more 
than 50 times faster than in Apple 
Pascal. 

Furthermore, functions like ASIN, 
ACOS, TAN or PWR and even the 
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QUALITY SOFTWARE FOR TRS-80 COLOR AND OSI 



BASIC THAT ZOOOMMS!! 

AT LAST AN AFFORDABLE COMPILER 
FOR OSI AND TRS-80 COLOR MA¬ 
CHINES!!! The compiler allows you to 
write your programs in easy BASIC and 
then automatically generates a machine 
code equivalent that runs 50 to 150 times 
faster. 

It does have some limitations. It takes at 
least 8K of RAM to run the compiler and it 
does only support a subset of BASIC—about 
20 commands including FOR, NEXT, END, 
GOSUB, GOTO, RETURN, END, PRINT, 
STOP, USR(X), PEEK, POKE, 

X , X , = , VARIABLE NAMES A-Z, A 
SUBSCRIPTED VARIABLE, and INTE¬ 
GER NUMBERS FROM 0 - 64K. 

TINY COMPILER is written in BASIC. It 
generates native, relocatable 6502 or 6809 
code. It comes with a 20 page manual and 
can be modified or augmented by the user. 
$24.95 on tape or disk for OSI or TRS-80 
Color. 


QUEST - A NEW IDEA IN ADVEN¬ 
TURE GAMES! Different from all the 
others. Quest is played on a computer 
generated map of Alesia. Your job is to 
gather men and supplies by combat, bargain¬ 
ing, exploration of ruins and temples and 
outright banditry. When your force is strong 
enough, you attack the Citadel of Moorlock 
in a life or death battle to the finish. Play¬ 
able in 2 to 5 hours, this one is different 
every time. 

16K COLOR-80 OR TRS-80 or 12KOSI. 
$14.95. 



LABYRINTH - 16K EXTENDED COLOR 
BASIC — With amazing 3D graphics, you 
fight your way through a maze facing real 
time monsters. The graphics are real enough 
to cause claustrophobia. The most realistic 
game that I have ever seen on either system. 
$14.95. (8K on OSI) 


ULLLVliM-L 



VENTURER!— A fast action all machine 
code Arcade game that feels like an adven¬ 
ture. Go berserk as you sneak past the 
DREADED HALL MONSTERS to gather 
treasure in room after room, killing the 
NASTIES as you go. Great color, high res 
graphics, sound and Joystick game for the 
TRS-80 Color or OSI machines, (black 
and white and silent on OSI.) Tape only. 
$19.95. 


AARDVARK- 80 

2352 S. Commerce, Walled Lake, Ml 48088 
TRS 80 COLOR _ (313) 669-3110 



OSI 


42 Microcomputing , August 1982 
























constant PI are now available, a real 
improvement over the original Pas¬ 
cal, particularly if you do scientif¬ 
ic calculations. 

An implementation of the basic 
mathematical functions ADD, SUB, 
MUL and DIV would also be nice, 
but seems to be impossible without 
knowing more about the Pascal inter¬ 
preter than is found in the man¬ 
ual. A further time gain would re¬ 
sult, but the inevitable loss in dy¬ 
namic range due to the structure 
of the AM9511A might be a some¬ 
what bigger disadvantage than with 
the trigonometric functions. 

Examples of how to write and im¬ 
plement assembler subroutines in 
Apple Pascal are rare, and an expla¬ 
nation of the floating point format 
used in Apple Pascal doesn't exist in 
the manual. Therefore, even if you 
don't intend to use an arithmetic pro¬ 
cessor, this article might give you 
some valuable insight about the way 
Apple Pascal works, and how to 
write assembler subroutines. This is 
not always as easy as it seems, 
especially if you're used to a higher 
programming language. ■ 


< *$S+*) 



UNIT transcend; 

INTRINSIC CODE 29? 

INTERFACE 



FUNCTION 

SORT 

(x:real>:real? 

FUNCTION 

SIN 

<x:real>:real? 

FUNCTION 

COS 

(XJREALKREAL? 

FUNCTION 

TAN 

<x:real>:real? 

FUNCTION 

ASIN 

(x:real>:real? 

FUNCTION 

ACOS 

cx:real>:real? 

FUNCTION 

ATAN 

(XJREAL )tREAL5 

FUNCTION 

LOG 

(x:real>:real? 

FUNCTION 

LN 

(x:real>:real? 

FUNCTION 

EXP 

<x:realkreal? 

FUNCTION 

PWR(X f Y tREAL )!REAL? 

FUNCTION 

PI 

:real? 

IMPLEMENTATION 


FUNCTION 

sort; 

EXTERNAL? 

FUNCTION 

SIN? 

EXTERNAL? 

FUNCTION 

COS? 

EXTERNAL? 

FUNCTION 

TAN? 

EXTERNAL? 

FUNCTION 

ASIN? 

EXTERNAL? 

FUNCTION 

ACOSi 

EXTERNAL? 

FUNCTION 

atan? 

EXTERNAL? 

FUNCTION 

LOG? 

EXTERNAL? 

FUNCTION 

LN? 

EXTERNAL? 

FUNCTION 

EXP? 

EXTERNAL? 

FUNCTION 

PUR? 

EXTERNAL? 

FUNCTION 

PI? 

EXTERNAL? 

BEGIN 



END* 



Listing 2. Functions implemented by the author. 
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#27 SOFTWARE 


ULTIMATE SOFTWARE PLAN 


We ll match any advertised price on any 
item that we carry. And if you find a lower 
price on what you bought within 30 days of 
buying it, just show us the ad and we ll 
refund the difference. 

It’s that simple. 


ARTIFICIAL INTELLIGENCE 5 

Medical(PAS-3).$849/$40 

Dental (PAS-3).5849/$40 

ASYST DESIGNVFRONTIER 
Prof Time Accounting. $549/$40 
General Subroutine. . $269/$40 
Application Utilities .. $439/$40 
COMPUTER PATHWAYS* 

Pearl (level 1).$ 99/$25 

Pearl (level 2).$299/$40 

Pearl (level 3).$549/$50 

DIGITAL RESEARCH* 

CP/M 2.2 

NorthStar.$149/$25 

TRS-80 Model II 
(P+T) $159/$35 

Micropolis.$169/$25 

PL/l-80.$459/$35 

BT-80.$179/$30 

Mac.$ 85/$ 15 

Sid.$ 65/$ 15 

Z-Sid $ 90/$ 15 

Tex.$ 90/$ 15 

DeSpool.$ 50/$ 10 

CB-80.$459/$35 

CBasic-2.$ 98/$20 

FOX & GELLER 

✓ Quickscreen.$135/$na 

✓ Quickcode.$265/$na 

✓ dutil.$ 65/$na 


Combine our price protection with the 
availability of full professional support and 
our automatic update service and you have 
the Ultimate Software Plan. 

It’s a convenient, uncomplicated, logical 
way to get your software. 

(New items or new prices) 

CP/M users: 

specify disk systems and formats. Most formats available. 

Payroll w/Cost.$ 59/$20 

All 3.$129/$60 

All 3 + CBASIC-2 $199/575 

Enhanced Osborne. . $269/560 

PEACHTREE* 


GRAHAM-DORIAN 1 

General Ledger $729/540 

Acct Receivable.$729/540 

Acct Payable $729/540 

Job Costing.$729/$40 

Payroll II.$729/540 

Inventory 11.$729/540 

Payroll.$493/540 

Inventory.$493/540 

Cash Register.$493/540 

Apartment Mgt $493/$40 

MICRO-AP* 

S-Basic.$269/525 

Selector IV.$295/535 

Selector V.$495/550 

MICRO DATA BASE SYSTEMS® 

HDBS.$269/535 

MDBS.$795/540 

DRS or QRS or RTL $269/510 

MDBS PKG.$1295/560 

MICROPRO® 

WordStar.$319/560 

Customization Notes... $429/$na 
Mail-Merge $109/$25 

WordStar/Mail-Merge $419/585 

DataStar.5249/S60 

Word Master.5119/540 

SuperSort I.$199/540 

Spell Star.$175/540 

CalcStar.5259/$na 

MICROSOFT* 

Basic-80.$298 

Basic Compiler.$329 

Fortran-80.$349 

Cobol-80.$629 

M-Sort.$175 

Macro-80.$144 

Edit-80.$ 84 

MuSimp/MuMath.$224 

MuLisp-80.$174 

Multi Plan.Call 

Manager Series.:.Call 

ORGANIC SOFTWARE® 

TextWriter III.$111/525 

DateBook II.$269/$25 

Milestone.5269/530 

OSBORNE® 

General Ledger.$ 59/520 

Acct Rec/Acct Pay $ 59/520 


General Ledger.5399/$40 

Acct Receivable.$399/540 

Acct Payable.$399/540 

Payroll.$399/540 

Inventory.$399/$40 

Surveyor.$399/540 

Property Mgt.S 799/540 

CPA Client Write-up. $799/540 

P5 Version.Add $129 

MagiCalc.$269/525 

^ Peach Pak" Series 4 $1195/$na 

Other.less 10% 

STAR COMPUTER SYSTEMS 
G/L, A/R, A/P, Pay. $359 

AIM.$1129 

Legal Time& Billing $ 849 

Property Mngmt.$ 849 

STRUCTURED SYSTEMS* 
Business Packages, 

Call for Price 
SORCIM* 

SuperCalc.$269/$na 

Trans 86.$115 

Act.5157 

SUPERSOFT* 

✓ Ada.$224/$na 

Diagnostic I.$ 49/520 

Diagnostic II.$ 84/520 

Disk Doctor.$ 84/$20 

Forth (8080 orZ80). $149/$30 

Fortran.$219/530 

Fortran w/Ratfor $289/535 

C Compiler.$174/520 

Star Edit.$189/$30 

✓ Scratchpad $174/515 

✓ Statsgraph. $174/$ 15 

✓ Dataview.$ 174/520 

Other.less 10% 

SYSTEMS PLUS 

✓ 1 Module.$425/$na 

✓ 4 Modules.$1395/5na 

✓ All 8.53400/$na 

TCS* 

GLor AR or APorPay. .5 79/525 
All 4 $269/$99 

Compiled each.$ 99/525 

Inventory.$ 99/525 

UNICORN® 

Mince.$149/525 

Scribble.$149/525 

Both.$249/550 

WHITESMITHS® 

“C" Compiler.5600/530 

Pascal (incl "C”).$850/$45 

PASCAL 

Pascal/MT+ Pkg.5429/$30 

Compiler.$315 

Sp Prog $175 

Pascal/Z.$349/530 

Pascal/UCSD 4.0.$670/550 

Pascal/M.$355/520 

DATA BASE 

FMS-80.$649/545 

dBASE II.$595/550 

Condor II.$899/550 

WORD PROCESSING 

WordSearch.$179/550 

SpellGuard.$229/525 

VTS/80.$259/565 

Magic Wand.$289/$45 

Magic Spell.$269/525 

Spell Binder.$349/545 

Select.$495/5na 


The Word.$ 65/$na 

✓ The Word Plus.$145/$na 

✓ Palantier-I (WP) $385/$na 

“COMMUNICATIONS” 

✓ Ascom.$149/515 

✓ BSTAM.$149/5na 

✓ BSTMS.$149/$na 

✓ Crosstalk.$139/$na 

✓ Move-it.$ 89/$na 

“OTHER GOODIES” 

Micro Plan.$419/$na 

Plan 80.5269/530 

Target.$189/530 

Tiny “C M .$ 89/550 

Tiny"C”Compiler... . $229/$50 

Nevada Cobol.$ 179/525 

MicroStat.$224/525 

Vedit.$130/515 

MiniModel.$449/550 

StatPak.$449/540 

Micro B +.$229/520 

Raid.$224/535 

String/80. $ 84/$20 

String/80 (source).$279/$na 

ISIS CP/M Utility.$199/$50 

Lynx.$199/$ 20 

Supervyz $ 95/$na 

CP/M Power $ 75/$na 

Mathe Magic $ 95/5na 

✓ CIS COBOL $765/5na 

✓ ZIP.$129/512 


APPLE II® 


INFO UNLIMITED* 

EasyWriter (Prof). 

$159 

Datadex. 

.5129 

EasyMailer (Prof) 

$129 

Other. 

. less 15% 

MICROSOFT" 

Softcard (Z-80 CP/M). 

$298 

Fortran. 

$179 

Cobol. 

$499 

Tasc. 

$139 

MICROPRO* 

Wordstar. 

$269 

MailMerge. 

$ 99 

Wordstar/MailMerge. 

$349 

SuperSort 1. 

$159 

Spellstar. 

$129 

PERSONAL SOFTWARE/ 

VISICORP* 

Visicalc 3.3. 

$199 

Desktop/Plan II. 

$199 

Visiterm. 

$ 90 

Visidex. 

$199 

Visiplot. 

$180 

Visitrend/Visiplot. . . . 

5259 

Visifile. 

5169 

Visischedule. 

$259 

PEACHTREE* 

G/L, A/R, A/P, Pay or 
Inventory (each). . . 

.5224/540 

Peach Pack. 

.5795 

Systems Plus, 
Accounting Plus II, 
G/L, AR, AP, or 
Inventory (each). . . 

. $385/$na 

(Needs G/L to run) 

"OTHER GOODIES” 

Micro Courier. 

5219 

Super-Text II. 

$127 

Data Factory. 

$134 

DB Master. 

$184 

16-BIT SOFTWARE 


8086 SOFTWARE 

✓ Supercalc.$269 

✓ Wordstar (ISMPC) $289/$na 

Call for others 


CALL TOLL FREE VISA • MASTERCHARGE 
U S. 1-800-421-4003 • CALIF. 1-800-252-4092 • LOS ANGELES 1-213-837-5141 

Outside Continental U.S.—add $10 plus Air Parcel Post • Add $3.50 postage and handling per each item 
• California residents add 6% sales tax • Allow 2 weeks on checks, COD. $3.00 extra • Prices subject to change 
without notice. All items subject to availability • <S> — Mfgs Trademark Blue Label $3 00 additional per item. 

THE DISCOUNT SOFTWARE GROUP 

6520 Selma Ave. Suite 309 • Los Angeles, Ca. 90028 • (213) 837-5141 

Int i TELEX 499-0446 DISCSOFT LSA • USA TELEX 194-634 (Attn: 499-0446) 

TWX 910-321-3597 (Attn: 499-0446) 
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Fowl Play 

PET computers keep score when these pigeons perform. 


By Edward K. Crossman 


P sychologists study animal behav¬ 
ior to better understand human 
behavior. It's not a new idea: biologi¬ 
cal science has used animal subjects 
for over 200 years. 

One of the first psychologists to 
emphasize the importance of study¬ 
ing animal behavior in a laboratory 
was B. F. Skinner of Harvard Univer¬ 
sity. He argued that psychology must 
focus on easily observable behavior 
—any action that affected the envi¬ 
ronment, such as turning on a light 
switch or pressing the accelerator in 
an automobile. He devised a small 
square box, which served as the ex¬ 
perimental environment for studying 
the behavior of the white rat. This 
box contained a small lever, a light 
and a device for delivering food. The 
rat would receive a small bit of food 
each time it pressed the lever. Rats— 
and later, pigeons—could be taught to 
press the lever for food rather easily, 
and this behavior was what fascinat¬ 
ed Skinner. 

Skinner soon found out that rats 
did not have to get food each time 
they pressed the lever. If the experi¬ 
menter required the rats to press ten 
times, the rats would do so. Or, if 
food was delivered according to a 
clock—say once a minute—the rats 
would learn to let time go by before 
they started to respond. On the basis 
of these results, Skinner emphasized 
that psychology should concentrate 
on how frequently the rat pressed the 
lever (rate of responding) and when it 
44 Microcomputing, August 1982 


pressed (pattern of responding). 

The problem, though, was how to 
keep track of everything happening 
in the rat's chamber. Not only did 
Skinner have to worry about when to 
schedule the food delivery, but also 
how to count the lever presses and 
exactly when they occurred. Auto¬ 
mation became necessary, and exper¬ 
imental psychologists turned to the 
technology available in the 1940s— 
electromechanical components. 

Photo 1 shows a typical rack of 
relay equipment required to control 
the events inside one experimental 
chamber and to record the behavior 
of the animal inside. In the 1950s and 
1960s it was common to find many of 
these relay rapks in the experimental 
psychologist's laboratory. 

In the 1960s some labs replaced the 
electromechanical modules with 
smaller, solid-state modules. Then, 
some psychologists turned away 
from using modules to the newly in¬ 
vented minicomputer—the PDP-8 
from Digital Equipment Corporation, 
for example. They found that one 
PDP-8 could do the work of many 
racks of electromechanical or solid- 
state modules. What's more, the 
minicomputer was more accurate 
and let the psychologist examine be¬ 
havior in greater detail. 

An Example 

When Skinner switched to pigeons, 
he replaced the lever with a small, 
round plastic disk, behind which was 


a microswitch. This disk, or pecking 
key, could easily be illuminated from 
behind with various colored lights, 
the different colors signifying differ¬ 
ent experimental conditions to the 
pigeon. It was easy to train hungry 
pigeons to peck this plastic key to 
receive small bits of food, and re¬ 
sponse rates of three to four pecks per 
second were common. 

Although electromechanical equip¬ 
ment can record response rates of 
this speed, it does so only with great 
labor. Besides, psychologists want to 
know more than simply how many 
pecks occur within the hour-long ex¬ 
perimental session. They want to 
know how many milliseconds (1/1000 
of a second) have elapsed between 
each of the pigeon's pecks and the 
duration of each keypeck, also a mil¬ 
lisecond event. 

Enter the minicomputer. The prob¬ 
lem of recording with split-second ac¬ 
curacy was duck's (or should I say 
pigeon's) soup, and psychologists 
rushed to trade in the old for the new. 
Minicomputers had the additional 
advantage of mass storage. All of the 
events in the experimental session 
(when key-pecks occurred, when 
various lights were turned on, etc.) 
could be saved on magnetic or paper 
tape for subsequent data analysis. 

So far, so good. But minicomputers 

Address correspondence to Edward K. Crossman, 
Department of Psychology, Utah State University, 
Logan, UT 84322. 
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were expensive to buy or repair. 
Repair was particularly a problem for 
researchers in small cities that were 
distant from a service center. But 
then the microcomputer came along. 

Enter the PET 

I chose the 8K PET by Commodore 
for several reasons. It was cheaper 
than the others, and had a real-time 
clock built into the unit. Additionally, 
the PET had an IEEE 4888 interface 
bus, which I felt would be familiar to 
the engineers at Utah State Universi¬ 
ty who were going to design the inter¬ 
face between the PET and the 28 V dc 
world of the pigeon. 

Inadequate documentation for 
both the PET and its IEEE-4888 inter¬ 
face made for slow going, and the 
original design experienced several 
major modifications. Photo 2 shows 
the interface connecting the PET to 
the pigeon chamber. 

Psychopet—The Interface 

The interface was designed accord¬ 
ing to the following criteria, which I 
set forth. First, one PET and one in¬ 
terface would be dedicated to a single 
pigeon chamber (I have a number of 
these chambers). Thus, if either com¬ 
puter or interface fails, research in 
the other chambers can continue 
without interruption. 

Second, I insisted that the system 
be programmable in Basic so that it 
would be easy to teach my students, 
whose curricula are already crowded 
with psychology courses. 

Finally, I wanted the interface not 
only to control the events inside the 
chamber (when lights go on or off, 
when food is delivered, etc.), but also 
to automatically record on cassette 
tape in PET format each of these 
events and the time of occurrence, to¬ 
gether with each response and the 
time it occurred. This automatic re¬ 
cording feature caused the most diffi¬ 
culty, and eventually a Z-80 chip was 
required to handle the task. (Another 
Z-80 chip controls events to and from 
the chamber across the IEEE 488 bus.) 

The interface has a 28 V dc supply 
and can supply 42 different negative 
28 V dc current signals (1 amp each) 
to the chamber. Also, it is possible for 
the interface to recognize 16 different 
28 V dc signals coming from the 
chamber (key-pecks), although pi¬ 
geon chambers are typically equipped 
with only three pecking keys. The in¬ 
terface, whose program occupies 
about 2K of PROM, can accept a max¬ 
imum peck rate of four pecks per sec¬ 


ond for 20 seconds before incoming 
data is lost. Six linked 191-byte buf¬ 
fers hold the event information along 
with the time of each event. When 
one of these RAM buffers is filled, it 
begins to empty onto the cassette 
tape, while the remaining storage 
buffers continue to accept event in- 



Photo 1. Electromechanical trappings required by 
experimental behaviorists to record animal behav¬ 
ior inside experimental chambers. 


I CHIPS. 

& DALE 

Specializing in memory Chips 

THE INFLATION 
FIGHTERS! 


Please note: software now 
available for CPM® and other 
select computers such as Ap¬ 
ple® and Pet®. 

Z80A CPU $5.50 
8251A $4.75 
1791 Controller $17.00 

— RAM- 
41 16 300n. 8/$ 11.00 
4116 250 n, 8/$ 12.00 
4116 200ns 8/$ 13.00 
4116 150ns 8/$ 14.50 
2114L3oons 8/ $ 15.00 
2114L 200ns 8/ $16.50 
4164 200ns $7.90 
6116 2K-8 BIT 150ns $7.75 

— EPROM — 

I 271 6<5v)450ns8/ $3.75ea. $4.1 5ea. 

2716-1 (5v)350ns 8/ $6.50 $7.50ea. 
I 2732 (5v)450ns 8/ $7.25 ea. $9.00 
2532 (5v)450ns 8/ $7.25 ea. $9.00 
2764 (5v) 300ns 28 pin $20.00 ea. 

NEW Products Coming 

***Very Low Prices** * 

I Printers—Epson, Okidata, Paper Tiger 
& others 

I Terminals—Televideo’s, Z-19’s, Z-89’s 
& others 

I Please call or write for other computer 
I peripherals 

Call for quantity pricing 

Call or write for Catalog 
Please allow up to 3 wks. for 
Personal checks to clear 
Master charge 
VISA accepted. 

Add $3.50 Shipping & Handling 
Wash, residents add 6.6% Sales Tax 
Prices subject to change without notice 

CHIPS & DALE 
10655 N.E. 4th St. 
Suite 400 

Bellevue, WA 98004 
1-206-451-9770 


CHIPS 




n DALE 

b J Specializing in memory chips 
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formation. A clock in the interface 
automatically records event time 
with 1/60 of a second accuracy. 

To simplify the PET programming 
task, a special set of one- and two-dig¬ 
it commands was devised. For exam¬ 
ple, "Nl" when embedded in a print 
statement (PRINT#1, "Nl") would 
turn on lamp 1, assuming that the 
lamp was connected to the output 1 


terminal on the rear of the interface. 
A PRINT #1, "FI" statement turns 
the same lamp off. 

Data (key-pecks) coming into the 
interface from the chamber is han¬ 
dled similarly. An INPUT#1, "S" 
statement returns to the PET the 
number of the key the bird pecked, 
again assuming the appropriate con¬ 
nection between key and interface. A 


polling, as opposed to an interrupt, 
method is used to detect when a key 
has been pecked. This means that the 
PET's program must execute the IN¬ 
PUT#!, "S" statement at least once 
every 250 ms to avoid losing incom¬ 
ing peck data. 

Even so, many statements can be 
executed during this interval, and the 
polling requirement has not yet been 
a drawback to executing fairly com¬ 
plex programs. The fact that data re¬ 
cording is automatic and under the 
control of the interface, together with 
the special set of control commands 
described above, means that the pro¬ 
gram in the PET usually occupies less 
than 2K of the PET's RAM, even for 
complicated experiments. 

After an experimental session is 
over, the cassette tape is removed 
and the data is analyzed on another 
PET, which has a disk system to 
speed up the analysis. We get a hard¬ 
copy printout, store the data on disk, 
and erase and reuse the cassette tape 
for the next subject. 

To date, the interface has been very 
reliable. Moreover, it is suitable for 
any animal or human experiment 
where the data consists of discrete re¬ 
sponses. ■ 





Photo 2. The interface connecting the PET to the pigeon world. 
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The company that brought you the first 32K RAM board 
for Apple II® and Apple II +® now offers: 


VC-EXPAND/80 

NEW! 

80 column 
VisiCalc® display 
on an Apple II ! ! 


Now in addition to greatly expanding your 
workspace you can add 80 column capability to 
Personal Software’s16 sector VisiCalc®. Works 
with Videx 80 column card. Previous owners of 
VC-EXPAND™ can upgrade to VC-EXPAND/80™ 
for $25. 


ONLY 


$125 


VC-EXPAND “ 

MEMORY EXPANSION 
FOR VisiCalc® 

Expand memory available to Personal Software's 
16 sector VisiCalc®. Add 32K, 64K, or even 

128K to your present workspace (even if you 
already have a 16K card in use!) with this 
program plus one or more Saturn boards. 

Simple operation. 

° nly $100 

■ 128K RAM 

ALL FOR ONLY 

$599 

Our newest product. Fully compatible with 

Saturn’s 32K RAM board, 16K RAM cards 
and language card. 

Includes 5 comprehensive software packages: 

1. MOVEDOS (relocates DOS) 

2. RAMEXPAND (for Applesoft®, Integer®) 

3. PSEUDO-DISK for DOS 3.3 or 3.2 

4. PSEUDO-DISK for CRM® 

5. PSEUDO-DISK for PASCAL 

■ 64K RAM 
$425 

A medium range memory expansion board which 
can be upgraded to 128K at a later date. 

(Upgrade kit sold for $175) Includes all 5 
software packages offered with the 128K board. 

■ 32K RAM 

The old favorite for Apple users. Includes our 
first 3 software packages (above) with CP/M® and 

PASCAL pseudo-disks now offered as options 
($39 each). 

STILL ONLY 


$239 



s/nuTz-n 

sysisms- 

13131 973-8422 

P.O. Box SOSO, Ann Arbor, Ml 48107 
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Finely-Tuned 
Basic Compiler 

Microsoft's Basic compiler is a quick way to increase program 
speed without rewriting code. 

By Jon Lindsay 


M icrosoft's contribution to Basic 
is legendary. So when their 
Basic Compiler (BASCOM) was intro¬ 
duced, the computer industry looked 
eagerly to this new tool in hope of 
finding a major programming asset. 
What it found was a compiler that 
used as source code a language that 
was already a standard—that is, BAS¬ 
COM compiles, for the most part, 
code identical to the code that runs 
with their Basic interpreter. 

With some notable exceptions, 
BASCOM was designed to operate 
with the same code as Basic-80, Mi¬ 
crosoft's latest interpreter Basic. (For 
a review of Basic-80, see "New Ver¬ 
sion of Basic" by Jon Lindsay in Mz- 
crocomputing, May 1980, p. 72.) This 
is one of the major advantages of this 
compiler. The programmer can de¬ 
velop and execute immediately all or 
part (i.e., modules) of a program, us¬ 
ing the interpreter to test it before 
compiling. Since the compiling pro¬ 


10 

REM BENCHMARK 

20 

INPUT A 

30 

FOR X = 1 to 10000 

40 

NEXT X 

50 

PRINT X,"Finished" 

60 

END 

Listing 1. 

This program was created by 

Basic-80, but will run with all three languages. 


cess takes several minutes, much 
time is saved when only a minor pro¬ 
gram adjustment is needed. 

Microsoft has continued efforts to 
fine-tune its compiler. The most re¬ 
cent version of BASCOM can directly 
compile source code developed for 
Microsoft's MBasic, the earlier ver¬ 
sion of CP/M disk Basic. I and thou¬ 
sands of other users of the older and 
more widely distributed MBasic ver¬ 
sion 4.51 now have the advantage of a 
compiler that usually requires no 
modifications to the original source 
code. In other words, if a program ex¬ 
ecutes correctly with MBasic version 
4.51, it will execute correctly after 
being compiled by BASCOM. 

This trick is more than sleight of 
hand—it's an ingenious and thought¬ 
ful consideration in language devel¬ 
opment that will be appreciated by 
anyone tyring to move from one Ba¬ 
sic to another. 

There are significant differences 
between MBasic version 4.51 and 
Basic-80 version 5.0, as I pointed out 
in my review. MBasic lets you com¬ 
press commands, statements and 
variables. For example, 

10 FORX= 1T0500:PRINTX,X*X:NEXTX 
will run in MBasic 4.51, but not in 
Basic-80 5.0. Also, the input state¬ 
ment is handled differently. That is, 
10 x = 50 

20 INPUT X (hit carriage return) 

30 PRINT "X = ";X 


when run in MBasic will result in 
X = 50 being displayed. With Basic-80 
the result will print as X = 0. That is, 
the value of X will not pass through 
the Input statement. You can pro¬ 
gram around this by storing X in 
another variable and checking to see 
if X = 0. If so, transfer the original 
value back to X. To demonstrate: 

10 X = 50 
20 Y = X 

30 INPUT X (hit carriage return) 

40 IF X = 0 THEN X = Y 
50 PRINT "X = ";X 

The result will be the same as the 
previous example. 

Getting to the Source 

Assuming that you have accepted 
the idea of a compiler, how can the 
source code be generated? Must you 
use a Basic interpreter in order to use 
the compiler? Well, technically, no. 
But the programming task would be 
remarkably easier if you did use an 
interpreter initially. You will be 
able to proof immediately and contin¬ 
ually the viability of the program. 
Does it work the way you intended it 
to? Run it now on the interpreter and 
find out! 

Whether you use MBasic 4.51 or 

Jon Lindsay (1001 Pacific St., Monterey, CA 
93940) is a computer hobbyist and author of the 
recently released book, Introduction to CP/M 
Assembly Language. 


48 Microcomputing, August 1982 












Circle 78 on Reader Service card. 


Basic-80, the program must be saved 
in ASCII format to be compiled by 
BASCOM; any text editor that saves 
the text in ASCII will work. The 
editor, ED.COM, that accompanies 
CP/M is fine since it automatically 
saves text in the proper format. 

The interpreter, however, takes on 
new character when considered 
along with the compiler. The inter¬ 
preter becomes an editor with most 
of the excellent features of such. You 
can change and expand your pro¬ 
gram, editing the text line by line. 
Best of all, you can then run the pro¬ 
gram to see how well it works. All of 
this is done with one utility, the Basic 
interpreter. But BASCOM is all you 
need to get started with a working 
compiler. 

In the CP/M version, .COM files 
that are directly executable from the 
command level of CP/M are pro¬ 
duced as a result of two processes. 
First, the BASCOM compiler is used 
to compile the source program, re¬ 
sulting in a relocatable (.REL) file. 
The second step is to link, via 
L80.COM, this .REL file with essen¬ 
tial software utilities residing on the 
disk. The result will be a .COM file, 
which can then be directly executed 
from CP/M command level. 

Various characteristics of the 
source program are handled by a 
series of switches. These take into 
consideration aspects of the program 
that will require the inclusion of cer¬ 
tain software functions from the 
compiler library during the compil¬ 
ing process. 

Inclusion of this additional soft¬ 
ware modifies the object file; it may 
become larger or somewhat slower in 
execution as a result of the added 
code. So, where file size is a con¬ 
sideration, you can write source code 
to minimize the compiled object code 
size, but at the expense of conve¬ 
nience. Normally, however, you 
would probably want to use the full 
strength of the compiler, which in¬ 
cludes most of the powerful func¬ 
tions of the Basic interpreter. Ex¬ 
amples of these switches follow: 

/E — tells the compiler that the program 

contains the On Error Goto statement. 

/X — the program contains one or more 
Resume, Resume Next or Resume 0 
statements. The /E switch is assumed 
when the /X switch is used. 

/N — prevents listing of the generated code 
in symbolic notation. 

/D — causes the debug code to be generated 
at runtime. Used with program 
TRON/TROFF, this switch will check 


for arithmetic overflow, the array 
bounds, supply line numbers that in¬ 
dicate location of runtime errors. Also, 
Return is checked for its associated 
Gosub. 

/Z — forces the compiler to write long 

quoted strings to the binary file, thus 
saving memory. Two disadvantages to 
this switch are 1) identical long quoted 
strings will waste memory, 2) com¬ 
piled code generated with this switch 
set cannot be placed in ROM. 

/4 — allows use of MBasic version 4.51 lex¬ 
icon. That is, spaces are insignificant, 
embedded reserved words in variables 
are illegal, variable names are signifi¬ 
cant only to two characters. 

1C — will allow a program without line 

numbers to be compiled. Targets for 
Goto and Gosub statements must have 
line numbers. Note: switches /C and /4 
cannot be used together. 

/T — allows more version 4.51 conventions. 
For example, For/Next loops are al¬ 
ways executed at least once and the 
Input statement will pass a variable's 
previous value, even though only a 
carriage return is entered. 

Using BASCOM 

If your program was generated 
with an editor, it was probably auto¬ 
matically saved as an ASCII file. If 
you used Basic-80 or MBasic 4.51, 
you have saved the program using 
the ASCII switch A in the statement 

SAVE "program name",A 

In this form, BASCOM can properly 

operate on the source code. 

Basic-80 version 5.0 was used to 
generate Listing 1. As it stands, it 
should also run in MBasic with cor¬ 
rect results. Listing 1 will also be used 
as a benchmark to compare execu¬ 
tion time of MBasic 4.51, Basic-80 
and BASCOM. Having saved it in 
ASCII, the compiling procedure 
could be as follows. Remember that 
the object of this exercise is to arrive 
at a .COM file that can be directly ex¬ 
ecuted from CP/M command level. 

Refer to the list of compiler 
switches, and be sure to include only 
those which apply. Since the code is 
not unique to MBasic 4.51, you won't 
need switches /4 or /T. Likewise, 
since no Resume or Error statement 
is present, switches /X and /E are not 
used. If any or all of the above switch¬ 
es were used, probably the only pen¬ 
alty would be some extra code in the 
object file. The program would still 
execute properly and at high speed. 

Assuming an 8080 CPU, the /Z 
switch will also be excluded. We are 
left with no compiler switches. So, to 
compile Listing 1, type 
BASCOM = BENCH 


DISCOUNT 


1-800-528-8960 


GUARANTEED 
LOW PRICES 

APPLE CARDS 

16K RAM — $99 Z80 CARD — $210 

Videx Card — $249 Smart Term — $269 
Graphic Card — $89 Clock CARD — $120 

ALTOS 

8000-2 — $2675 8000-15 — $3850 

ANADEX 


9500 - $1200 

9501 —$1200 

ATARI 

400-16K — $399 

800-16K — $659 

410 —$79 

810 —$429 

825 — $569 

850-$167 

C-IOTH 

F-10P —$1380 

F-10S —$1525 

DATASOUTH 

DS120 — $595 

DS180 —$1259 

DIABLO 

630RO — $1945 

630KSR — $2475 


DISKETTES/BOXES 

Elephant — $20 Scotch — $25 Dysan — $35 
EPSON WITH GRAPHICS 

MX70 — $289 MX80 - $429 

MX80FT - $519 MX100 — $689 

GRAPHIC ROM - $69 RS232 — $69 

HAZELTINE 

1500 — $995 ESPRIT — $595 

LOBO 

Apple Drive/Card — $350/$50 

MODEMS 

HAYS — MICROMODEM — $290 
HAYS - SMARTMODEM - $229 
Penril — 300/1200 (212A) — $795 

MONITORS 

Teco-BW — $99 Teco-Green — $115 
Sanyo-Green — $249 Color — $425 
Amdek-Green — $159 Color $349 

NORTHSTAR 

Advantage — $2995 HR64QD — $3025 

NEC 

8023 — $489 7710 — $2350 

MPI 

88G - $550 99G - $650 

SOROC 

120—$659 135 —$689 

TELEVIDEO 

912 —$669 950 —$915 

Tl 

810 —$1240 820 —$1795 

SOFTWARE 

All Major Brands — $CALL 

MOUNTAIN HARDWARE 

CPS Card — $169 Music System — $429 

OKIDATA 

M80 — $320 SL125 — $3150 

M82A - $450 SL250 - $4200 

M83A — $699 M84 — $1059 

XEROX 

820 - $2399 

ZENITH 

Z19 — $669 Z89 — $2129 

All Prices Subject To Change 


EXP0TEK 

2723 W. Windrose • Suite 3 
Phoenix, Arizona 85029 
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Enjoy The 

SEXPLOSION 



Subscribe Today Take a break 
from the space wars and shoot ’em 
ups. The Dirty Book will bring you 
the latest collection of bedroom 
programs and games geared to 
creative, joyful living and 
loving. Here’s a great 
^opportunity to chart your 
own course to greater 
intimacy and satisfaction 
in the months to come. 



•Dirty 

•Book 


Read how your fellow computerists 
enjoy these zesty programs. 


• French Post Cards • Bedtime Stories 

• Dirty Old Man • Animated Comics 

• Encounter • Interlude • Pornopoly 

• Sex Disk • Softporn • Whatzee 

• Wanna Play Footsie? • Zesty Zodiacs. 

• Street Life • Love Quotient #9 


Here’s A NewContest You’ll 
Love To Enter! Submit your 
favorite micro-computer game pro¬ 
gram to the "Dirty Book” contest. 
You can win an expense-paid trip 
to fabulous New Orleans and enjoy 
the exciting French Quarter and all 
that jazz. The “Dirty Book” will 
expose your bedtime games and 
programs to thousands of prospec¬ 
tive buyers. Write for full details. 


r-*• 

I Bourbon Street Press 

I 3225 Danny Park, New Orleans 

! (Metairie), LA 70002 (504) 455-5330 ! 

I (You must be of legal age to enter subscription) 


Name_ 


Company (if any)_ 


.Address 


Gty 


State_Zip_ 

Charter Subscnption T) Check enclosed 

1 yr 4 issues @29 95 3 COD — Company Only 

Single issue @9 95 PO#_ 

Dealer Inquiries or Call in Orders Visa or 

Bourbon St Press (504) 455-5330 MC#_ 


Signature ' __Expiration Date __ 



Note the space between BASCOM 
and =. 

This procedure will result in the 
production of a file named Bench.- 
REL on the disk currently being used. 
This must now be linked by the 
Link-80 program that comes with the 
BASCOM package, to tie the out¬ 
board software routines needed by 
the program with the program itself. 
The result will be a .COM file. In our 
current example, type 
L80 BENCH,BENCH/N/E 
Again, note the space between L80 
and the first Bench. 

Note that Link-80 is using a differ¬ 
ent, though just as important, set of 
switches than the compiler. Here the 
switch /N will cause the program 
named Bench to be saved on the 
logged disk as a .COM file. The 
switch /E will cause the program to 
exit Link-80 and return to the CP/M 
operating system. Before exiting, 
however, three numbers will be 
printed: the start address, the address 
of the next available byte, and the 
number of 256-byte pages used. And 
that's it! Examine your directory and 
you should find a program called 
Bench.COM. Simply type BENCH to 
execute the program. 

Numerous switches must be con¬ 
tended with during the compiling 
process. Most programs will prob¬ 
ably be compiled as I've described. If 
you want to compile (test) (but not 
save, rename, relocate on another 
disk, etc.) the object code, see the var¬ 
ious techniques that are clearly de¬ 
fined in the documentation. 

What if you are using the MBasic 
format, as in Listing 2? The proce¬ 
dure is similar except for adding ap¬ 
propriate switches. 

Look at Listing 2; besides the com¬ 
pressed lines, the Error and Resume 


statements are used. In such a case, 
switch /X would be used. Switch /E is 
automatically set when the /X switch 
is specified. And since you are using a 
Z-80 microprocessor, you might want 
to use that switch in order to get a 
more efficient object code. Putting it 
all together, the program would be 
compiled as follows: 

BASCOM = COUNT/T/4/X/Z 

Once compiled, employ the linker 
in the same manner as before. That 
is, 

L80 COUNT,COUNT/N/E 

Apples and Oranges 

When the word benchmark is used, 
it usually refers to program execution 
speed, but it can be misleading be¬ 
cause it doesn't always consider the 
total language capability. Comparing 
execution speeds alone will not give 
insight into the degree of difficulty in 
programming in those languages. 

Speed is important, but so is pro¬ 
gramming ease. Can anyone deny 
that an assembly-language program 
can count to 10,000 faster than it can 
be run through an interpreter? Yet 
the difficulty of working with 
assembly language is significantly 
greater than with an interpreter. 

So, forewarned, let us do a bench¬ 
mark, using Listing 1 as our source. 
Many, if not most, of the capabilities 
of MBasic, Basic-80 and BASCOM 
are not demonstrated. In this case, 
however, one common program will 
be used, though it's probably not op¬ 
timized for each language. This 
brings us closer to a valid com¬ 
parison. For the result see Table 1. 

If you are fortunate to have all 
three languages residing on your 
disk, note the size of each. 
BASCOM's size is not important as 
such since it is not the final product. 


10 REM COUNT.BAS 
20 ON ERROR GOTO 80 
30 FORX = 50TO0STEP - 1 
40 PRINT X, 

50 PRINT USING "####.##"; 1000/X 
60 NEXTX 
70 GOTO110 

80 IF ERR= 11 THEN PRINT "ERROR TRAP HERE" 

90 FOR Y=1T0500:NEXTY 
100 RESUME 30 

110 PRINT "END OF PROGRAM" 

120 END 

Listing 2. MBasic 4.51 lexicon is used. Both the Resume and Error statements are used. In line 80 
ERR = 11 is the error code number for "division by zero." Line 90 is a simple delay. The program 
never reaches line 110. 
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Together, Locksmith 1 ; The Inspector" 
and Watson” give you TOTAL control 
of your Apple and its disks. 

mB 


Our new 4.1 version 
is by far the most 
reliable nibble-copy program for the 
Apple. There simply is no competition. Allows 
you to backup just about any diskette. Includes 
read/write Nibble Editor, Quickscan Analysis, 
Media Surface Check, Degauss and Erase, 
Inspector Interface and Disk-drive Speed 
Calibration utilities. All for just $99-95 at your 
local dealer or direct. 


Watsnn 


Puts all your disk 
and memory utilities 
together where 

they belong— inside your Apple. 

Eprom or disk version is always 
at your fingertips. Search 




memory and disks forward and backwards, read 
nibbles, map disk space, locate strings, the uses are 
endless. At your local dealer or direct— 

THE INSPECTOR, $59-95. 

r.M. Includes such goodies 
as scrolling screen dump, 
The Inspector's Assistant disassembler that shows 
ASCII, file follower of file, track/sector list-finder 
by name, disk-sector lockout, disk comparer, 
much more. At your local dealer or direct— 
WATSON* $49.95. 

I f you’re at all serious about programming or 
about business use of your Apple, you must 

have these interactive utilities. 
MasterCard and Visa 
holders order toll-free, 
1-800-835-2246. 


OAAEGA MICROWARE, INC ™ 

222 SO. RIVERSIDE PLAZA • CHICAGO. IL 60606 • 312-648-4844 


* Requires The Inspector 


l+l+l 



Apple is a registered trademark of Apple Computer, Inc. 


3 PRODUCTS TO ADD A 4™ DIMENSION 
OF POWER TO YOUR APPLE. 


F&ta±J^16 The one 16-K memory 
(LookMa, no straps!) expansion card for 
your Apple that requires no unnecessary surgery. 
This board just plugs in with no strap or additional 
connections. In spite of its quality, the Ramex-l6™ 
costs just $139-95, complete with a one year 
limited warranty. 

A complete turnkey 
memory management 
system on a disk— 
using either one or two 
16 K cards. HIDOS™ loads DOS onto one RAM 
card and with the second card loads an 
alternate language onto another. 

SOLIDOS™ turns a 16K 
card into a fast, 




Manager 


<OA/V\ t° 

OAAEGA MICROWARE, INC ™ 

222 SO. RIVERSIDE PLAZA 
CHICAGO. IL 60606 
312-648-4844 


45-sector disk-drive emulator. At your local 
dealer or direct for just $34.95. 

THE 

If you use VisiCalc™, 
then you must have 
THE CONSOLIDATOR. It 
will save you hours of keyboard time, by allowing 
you to manipulate totals of separate files without 
reentering them. Easy to use, invaluable to 
own. Just $49 95 at your dealer or direct. 

A ll three of these together help make your Apple 
l a more complete business system — giving 
you expanded memory, extra convenience, 
sure control. MasterCard 
and Visa holders order 
toll-free, 1-800-835-2246. 


Apple is a registered trademark of Apple Computer, 
VtsiCalc is a registered trademark of Personal Softw; 


ional'Software, Inc. 
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What surprised me is the amount 
of software luggage that accompanies 
a program. Listing 1 resides on disk in 
the minimal allotted CP/M disk 
space—IK bytes of memory. MBasic 
takes up 18K and Basic-80, with its 
expanded features, occupies 24K. So 
the approximate amount of memory 
required to execute Listing 1 in 
MBasic is 19K, in Basic-80 is 25K, and 
in the compiled form of Bench is 10K. 

Compilers do give your program a 
lot of baggage to carry. Whereas one 
interpreter will operate many differ¬ 
ent programs, compilers make each 
program carry its own computing 
equipment. 

Taking five IK programs to illus¬ 
trate, the compiled five programs 
would result in .COM files of prob¬ 
ably 10K each. Thus, 50K of disk 
space would be needed to contain 
five such programs. If the interpreter 
were used, the disk space cost would 
be 5K plus the size of the interpreter 
(e.g., 24K). So, compiling results in a 
fast-filling disk. Nevertheless, the in¬ 
creased execution speed is usually 
worth the space. 

At this point you might think 
BASCOM is a compiler that will com¬ 
pile anything and run, but such is not 


the case. Remember that the final op¬ 
erator is that of the compiler. That it 
agrees so well with MBasic or Ba¬ 
sic-80 is what makes up some of its 
magic. Many of the newer features 
found in Basic-80, but excluded from 
MBasic 4.51, are also found in BAS¬ 
COM, and you certainly should take 
advantage of them. 

Certain features, as of this writing, 
are not yet implemented in the com¬ 
piler; for example, the Common 
statement, which is designed to allow 
the passing of variables from one pro¬ 
gram to the next. You can chain pro¬ 
grams, but only in the simplest form. 
The %Include statement, on the 
other hand, is now implemented to 
allow compiling of source code out¬ 
side (i.e., residing on disk) the pro¬ 
gram to be compiled. 

As with any good language, a long 
list of error messages is included to 
indicate to the user certain fault con¬ 
ditions as they occur. These are well 
documented, as are the other features 
of the compiler. 

Documentation for Basic-80 is in¬ 
cluded along with operational guides 
for the compiler, since the two are ba¬ 
sically the same; BASCOM was de¬ 
signed around the Basic-80 interpre¬ 


Language 

Time 

BASCOM 

11 seconds 

MBasic ver.4.51 

21 seconds 

Basic-80 ver.5.2 

23 seconds 

Table 1. Benchmark results of three languages. 
Listing 1 w as the source code. The clock speed 

is 2 MHz. 



ter. While BASCOM might not have 
all the features of Basic-80, it is none¬ 
theless complete enough to satisfy 
most of us. 

Summary 

In an effort to assimilate both form 
and content, Microsoft has enhanced 
its Basic compiler to accept not only 
Basic-80, but also MBasic version 
4.51, as proper source code. Although 
popular editors can be used, by using 
one of the interpreters, you can test 
the program as it is developed. 

Also, previously debugged pro¬ 
grams can usually be compiled di¬ 
rectly to remarkably increase execu¬ 
tion speed. BASCOM gives new di¬ 
mension to Basic that is sure to in¬ 
crease throughput and efficiency of 
any program. ■ 
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CPU 

4 MHz Z80A CPU 

Disk Storage 

Dual 8" floppies—2 megabytes 
8" hard disk—10, 20, 30, or 
40 megabytes 

MEMORY 

2K EPROM 

200 nsec. RAM 

Bank switchable 

64K bytes single user 

256K bytes multi-user/task 


Golden West Computers 


12 bits parrallel I/O 
Serial I/O—software selectable 
Two RS-232C ports single user 
Six RS-232C ports multi-user/task 

Operating System—CP/M* or lOSf 

Multi-user/task: Multi-OSt 

Upward compatible with CP/M* 


180 day limited warranty 
Dealer Discounts Available 
Golden West Computers, Inc. 

60 N. 300 W., Provo, Utah 84601 
Telephone (801) 377-2177 


Real-time Clock 

Hours, minutes, seconds 
Day, month, year 
Software settable 


Series 999 
Fills the 

Gap in Business 
Systems 

The Golden West Computer Family allows you to 
plan for the future with your very first system. 

The Series 999 system is the state of the art in 
single user systems, designed for dependable 
performance. Reliability is built into each system at 
every stage of assembly. 

The Golden West family of small business 
systems was modularly designed with expansion in 
mind. Multi-user and/or hard disk, for example, will fit 
right into your present system. Sudden obsolescence 
has become obsolete. 


Language CBasic -2 


‘Trademark of Digital Research 
tTrademark of Infosoft 
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THE HAPPY COMPUTER 

Software at Affordable Prices! 

We'll match any advertised price on the items that we carry. If you find a lower price within 
30 days of purchase, show us the ad and we'll refund the difference. Please check system's 
requirements before ordering! 


6502 Business 


Apple/Atari/Commodore 

Howard Software® 


82 Tax Preparer 

$ 

115 

State CA/ILL/NY/NJ 
Others 20% Off 

$ 

60 

On-Line Systems® 

'Superscribe II 

$ 

88 

The Gen. Mgr. 

$ 

120 

Screenwriter II 

$ 

99 

The Dictionary 

$ 

70 

Expediter II + 

Others 25% Off 

$ 

94 

Software Publishing® 

PFS II 

$ 

95 

Reports II 

$ 

77 

PFS III 

$ 

145 

Reports III 

$ 

99 

Stoneware® 

DB Master 

$ 

180 

Pak #1 

$ 

80 

Pak #2 

$ 

80 

Stat Pak 

$ 

80 


VisiCorp® 

*Visicalc 

Visifile 

Visitrend/plot 
Visischedule 
Others 25% Off 


$ 165 
$ 210 
$ 225 
$ 245 


CP/M Business 


MicroPro® 

"Wordstar 
"Mailmerge 
Both 
Datastar 
"Spellstar 
Calcstar 
'Supersort I 



$ 295 
$ 95 
S 370 
$ 249 
$ 165 
$ 209 
$ 159 


Accounting Plus® 


Supersort II 

$ 

140 

Gen. Ledger 


Wordmaster 

$ 

115 

Acc. Payable 


Other 33% Off 



Acc. Receivable 


Nexus® 



Inventory 


"Zip dBase II 

$ 

107 

1 Module 

$ 445 

MBasic 

$ 

107 

2 Modules 

$ 876 

CBasic 

$ 

107 

3 Modules 

$1268 




4 Modules 

$1692 

Sorcim® 



Others 

$ 369 ea. 

Supercalc 

$ 

237 

Ashton-Tate® 


Superwriter 

$ 

337 

dBase II 

$ 490 

Apple II 5 1/4 





IBM PC 5 1/4 



Datamost® 


Others 20% Off 



Tax Beater 

$ 99 




R.E.A.P. 

$ 99 

Recreational 



Write-On 

$ 99 




II. III. IBM PC 


Arcade Plus® 




Ghost Hunter 
Pro Football 
Night Rally 
Baseball 
(cassette/disk) 
Data most' 

Snack Attack 

Thief 

Casino 

On-Line Systems’ 
"Jawbreaker 
Crossfire 
Threshold 

Sirius Software 1 

Snake Byte 

Twerps 

Gorgon 

Sneakers 

Others 20% Off 

Sir-Teck® 

Galactic Attack 
Wizardry P.G. 
Wizardry K. of D. 


$ 22 
$ 25 
$ 34 


20 

24 

31 

24 

24 

32 
24 


$ 24 
$ 40 
$ 28 


VISA-MASTERCHARGE • ORDERS ONLY • CALL COLLECT (313) 642-1454 
ALL OTHER INFORMATION (313) 644-8921 

For fast delivery, send certified check or money order. Specify hardware manufacturer, operating 
system, cartridge/cassette/disk system and format. Personal or company checks require one to 
three weeks to clear. Outside continental U.S. - add $10 plus air parcel post. Add $3.50 postage 
and handling per each item. Blue label $3.00 additional per item. Michigan residents add 4%sales 
tax. Mastercharge - Visa add 3% and include expiration date. Prices subject to change without 
notice. All items subject to availability. ® Mfgrs. Trademark. 


THE HAPPY COMPUTER 

460 N. WOODWARD AVENUE 
BIRMINGHAM, Ml 48011 
(313) 644-8921 

*Sale prices are through August only! 


Printer Supplies 

Printer Stands 

End the paper mess on your computer desk. Our printer 
stand allows your paper to be fed from under the printer, 
making room for the used paper to stack behind the 
print out of the way. Available with an optional 
removable shelf (Shown) for easy computer forms 
change. Available in Large size also, for MX-100 and 
other large printer users also. Also available with center 
slot for bottom feed printers. (Large only). 

Regular Stand (300010)$29.95 Large w/shelf (300021) $49.95 
Regular w/shelf(300011)$44.95 Large w/slot (300050) $49.95 
Large Stand (300020) $34.95 

Ribbon Reloads for MX 70/80/100 

Reload your old ribbon cartridge for much less than 
replacing the cartridge! Quick and easy to do, takes only 
about 2 minutes each to reload. Includes complete 
instructions. Available in Black and 4 popular colors! 

Black Reload (500000)_$3.95 ea. (500001) ... .$39.95 dz. 

Red Reload (500010) ... .$4.95 ea. (500011) ... .$49.50 dz. 

Blue Reload (500020) ... .$4.96 ea. (500021) ... .$49.50 dz. 

Green Reload (500030) ... .$4.95 ea. (500031) ... .$49.50 dz. 

Brown Reload (600040) ... .$4.95 ea. (500041) ... .$49.50 dz. 

Ribbon Cartridges for MX 70/80 

Replacement cartridges for your printer. Complete 
cartridge for your printer at great savings! Available in 
Black and 4 popular colors! Buy in 3 packs and save! 
Black Cartridge (600050) .. .$10.96 ea. (500051) .. .$29.95/3 
Red Cartridge (500060).. .$11.95 ea. (500061) .. .$31.95/3 

Blue Cartridge (500070).. .$11.95 ea. (500071) .. .$31.95/3 

Green Cartridge (500080).. .$11.95 ea. (600081) .. .$31.95/3 
Brown Cartridge (500090) .. .$11.95 ea. (500091) .. .$31.95/3 
171 Hawkins Rd. 

Centereach, N.Y. 11780 
(816) 981-8868 (voice) 

(816) 888-8836 (modem) 

Dealer Inquires Welcome 
Prices subject to change 
N.Y.S. Residents Add Tax Add $8 shipping - handling 
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DISCOUNT 



—“ *1950 *819 


48-K 26-1066 


16-K 26-1062 


TRS-80 MODEL II I TRS-80 MODEL 16 

... ~.„?3000 I 128-K 26-6002 4825 

TRS-80 8 4 MEGABYTE HARD DISKS (PRIMARY UNIT) $4000 


TRS-80 COLOR 


*309 $ 425 $ 525 

16-K 26 3004 16-K 26-3002 32-K 26-3003 


WE HAVE COLOR DISK DRIVES 0 — $ 475 1-2-3 — S 31 5 


WE ALSO CARRY EPSON AND OKIDATA PRINTERS. 
XEROX 820 AND ALTOS COMPUTERS 
NO OUT-OF-STATE TAXES T M TANDY CORP 

Sold with the manufacturer s limited wairanty Copies of such war¬ 
ranty may be obtained for review from Perry Oil and Gas Co 


PERRY OIL & GAS INC. 

Dept No M-13 137NORTH MAIN ST . PERRY. M CHIGAN 48872 
PHONE (517) 625-4161. MICH 

- FOR OUR PRICES. 

PLEASE CALL TOLL FREE 


WE ACCEPT CERTIFIED CHECKS 
CASHIERS CHECKS 
AND MONEY ORDERS 


1 - 800 - 248-3823 


Circle 124 on Reader Service card. 
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Data Loader 
For the S'100 


This easy-to-use, inexpensive data loader circuit requires no 
memory space and plugs directly into your S-100 computer. 


By Stuart Ball 



DATA LOADER | ROM MODULE 


T his circuit will let you load. 

ROM-based monitors, op¬ 
erating systems, Basic interpreters, 
disk bootstrap programs, program 
data, data encryption codes or any 
other data that can be programmed 
into a ROM or EPROM, all without 
removing the cover of your S-100 
computer. This data loader uses only 
one I/O port, and no memory space in 
the machine. 

Theory of Operation (refer to Fig. 1): 
When an output to the port is execut¬ 
ed, one-shot A toggles, resetting the 


♦8V 
♦ 8V 
SOUT 
PWR 

PDBIN 

SINP 


A7 
A6 
A5 
A 4 


A3 
A2 
A I 
AO 


INTA 


Fig. 1. S-100 data loader block diagram. 

Address correspondence to Stuart Ball, 1101 
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Fig. 2. S-100 data loader schematic. 





































































































































counter on the ROM module. After 
each input from the port, one-shot B 
toggles, incrementing the counter on 
the ROM module and addressing the 
next location in the ROM. 

I/O Port Selection (refer to Fig. 2): 
Switch SI is used to select the I/O ad¬ 
dress of the data loader. ICs U2 and 
U3 are comparators that produce a 
high output when the address inputs 
(A0-A7) match the switch inputs. A 
closed switch is a 0; an open switch 
is a 1. 

About the Circuit (refer to Fig. 2): 
ICs U2 and U3 are address compara¬ 
tors that produce a high output when 
the selected address is at A0-A7 and 
when INTA is low. 

When an input from the selected 
port occurs, U1 pin 6 goes low, en¬ 
abling U5. When U1 pin 6 returns 
high, U4 pin 12 is triggered, incre¬ 
menting the counter on the ROM 
module. 

Purists might want to pull up the B 
inputs to U2 and U3 with resistors, 
but I did not feel that this was neces¬ 
sary. I have yet to experience any 
problems from having these inputs 
floating. In fact, the biggest problem 
with this circuit seems to be finding 
other useful functions to fill the 
rest of the S-100 prototype board (I 
put on RAM). 

About the ROM Module (Fig. 3): The 
ROM module shown is for a pair of 


2K by eight-bit 2716 chips, but can be 
easily expanded to any size. For small 
(2K to 6K byte) memories, the entire 
module can be placed in a housing at¬ 
tached to the 25-pin connector. This 
is especially useful for data encryp¬ 
tion and other privileged informa¬ 
tion, as the module can be locked in a 
safe or other secure location when 
not in use. 

The ground connection to the shell 
of the connector is important, as it en¬ 


sures that any static charge on the 
module is discharged to the computer 
frame when the module is plugged in. 

Loader Program 

The program shown in the listing 
will load memory from 0000 to 0FFF 
(hexadecimal) from the ROM mod¬ 
ule, and then begin execution at loca¬ 
tion 0000. Incidentally, the program 
can be shortened to 16 bytes if the 
Z-80 INIR instruction is used.B 



Ul - 4520 
U2 * 4520 
U 3 - 4069 
PROMO * 2716 
PROM I * 2716 


25 PIN CONNECTOR 
(PINS) 


00001 

00002 

00003 

00004 

00005 





PROGRAM TO LOAD 4K OF CODE FROM THE 

00006 





DATA LOADER PORT (PORT 66H) AND 

00007 





THEN EXECUTE IT 

00008 

00009 

00010 





EQUATES 

00011 


0066 

PORT 

EQU 66H 

ADDR OF DATA LOADER 

00012 


1000 

LENGTH 

EQU 1000H 

# BYTES TO LOAD 

00013 

00014 


0000 

START 

EQU 00H 

START ADDR OF MEM TO LOAD 

00015 





START OF CODE 

00016 


1000 

> 

ORG 1000H 

PROG STARTS ABOVE LOADED MEM 

00017 

1000 

D366 


OUT (PORT),A 

CLEAR DATA LOADER COUNTER 

00018 

1002 

210000 


LD HL,START 

START ADDR OF MEM TO LOAD 

00019 

1005 

110010 


LD DE, LENGTH 

# BYTES TO LOAD INTO DE 

00020 

1008 

DB66 

LOOP 

IN A, (PORT) 

LOAD BYTE FROM D.L. 

00021 

100 A 

77 


LD (HL),A 

LOAD BYTE INTO MEM 

00022 

100B 

23 


INC HL 

INCRE MEM POINTER 

00023 

100C 

IB 


DEC DE 

DECR LENGTH 

00024 

100D 

7A 


LD A,D 


00025 

100E 

B3 


ORE 

SEE IF DE IS ZERO 

00026 

100F 

C20810 

> 

JP NZ,LOOP 

CONTINUE LOOPING 

00027 

1012 

C30000 


JP START 

BRANCH TO LOADED CODE 

00028 




Program listing. 
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Alphanumeric Abracadabra 

When it's time for party games, your micro can add to the fun. 

By Stewart Lindenberger 


T he subject is magic—in specific, 
a mind-boggling yet simple card 
trick performed by a magician (you) 
on an unsuspecting guest, with the 
aid of a microcomputer. The program 
is written in Microsoft Basic, and 
should be readily modified to run 
with most versions of Basic. 

A friend invented the following ef¬ 
fect with a pocket calculator. I shall 
take advantage of the computer's 
ease with alphanumerics to embel¬ 
lish his scheme slightly. 

The Scene 

Let's say you're having a party; a 
small group of good friends have 
gathered for some conversation and 
good times. At some point in the 
evening, you announce that you'd 
like to demonstrate a rather remark¬ 
able feat performed by your micro¬ 
computer. Have them gather around 
the system, fire it up as quickly as 
you can, and type in the proper com¬ 
mand to load the program. But hold 
up on the carriage return. 

Then, explain that the computer 
printer malfunctioned the other day, 
and produced this rather unusual 
deck of playing cards. At this point, 
pretend to pick up a deck of cards. 
Make it appear to be slightly larger 
and heavier than an ordinary deck. 
Tell them that you checked the cards, 
and to your surprise, the deck was 
complete. Then have some fun hand¬ 
ing the deck to someone, and ask him 
to carefully shuffle. Have someone 
spread them out, and someone else 
pick one. Ask that person to an¬ 
nounce the name of the card to the 
group, to state that it was freely 
chosen, and then to sit down at the 
keyboard and hit the return key. 

The system begins by warning the 
56 Microcomputing, August 1982 


Distraction is the key 
to most magic effects, 
and this one is no exception. 


folks that magicians are not to be 
trusted around a deck of cards, and 
asks for verification that the card 
was freely chosen. The friend will re¬ 
quire slight prompting from you to re¬ 
spond to the questions it will ask him 
(for example, tell him to type YES to 
answer the first one). The computer 
then proceeds to ask your friend, in a 
rather whimsical way, ARE YOU 
FEMALE?, ARE YOU MARRIED?, 
ARE YOU LEFT-HANDED? and 
finally DO YOU PREFER 
BLONDES?, while your guest pro¬ 
vides the answers (truth or not as he 
sees fit). 

The computer asks, WAS YOUR 
CARD RED? This question must be 
answered honestly. It then asks for 
patience while it ponders the guest's 
personal profile, and a series of stars 
marches diagonally across the 
screen. Then with fanfare the 
machine displays the name of the 
card that had been chosen. It really 
does. And it happens exactly as 
stated. You don't do any sly typing, 
or even have to touch the machine, at 
any point during the procedure. And 
yet it works. 

How It Works 

Distraction is the key to most magic 
effects, and this one is no exception. 
The computer distracts the audience 
from the simple encoding which you 


perform, via prompting your friend 
with the answers to the questions at 
the terminal. Actually, he is typing in 
a binary-coded decimal (8421) repre¬ 
sentation of the chosen card. Such 
great deception! 

The code is indeed simple, and 
should be easy to master. 

First determine the numerical 
equivalent of the card, if it happens to 
be a face card (Jack= 11, Queen = 12, 
King=13, Ace=l and Joker = 0). 
Next, turn it into a binary 8-4-2-1 
number. For example, 5 = 0-1-0-1 
and 11 = 1-0-1-1. This binary code 
tells which questions are to be count¬ 
ed (answered with other than yes or 
no), and which questions are not 
counted (answer with yes, yea, y, or 
no, na, naw, n, etc.). The questions 
have the 8-4-2-1 values in their se¬ 
quence. The first question is worth 8 
if it is answered with some words, 
again, other than yes, no, ya, etc. The 
second is worth 4; the third, 2; the 
last, 1. Thus, at the end of four ques¬ 
tions, the computer knows the value 
of the card. 

The neat feature is that the lie/truth 
aspect of your friend's answer helps 
hide your code by distraction. Have 
him tell you whether he wishes to lie 
to any question, and help him do it. 
For example, the marriage question 
is #3 in the sequence, and thus it 
would be worth 2 to the total count if 
it were counted. If the person is 
single, and if the card required that 
the question be counted, and the per¬ 
son wishes to lie, tell him to type mar¬ 
ried, or hitched (or any other answer 
that doesn't begin with y or n). And 


Address correspondence to Stewart Lindenberger, 
RD 1, Box 44, Somerset, NJ 08873. 
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so on for all four questions. 

Now for the suit. By this time the 
audience is used to your prompting 
and shouldn't be suspicious of this 
one. The key: if the card is hearts, the 
answer should be RED; if diamonds, 
the answer is YES; if spades, BLACK; 
if clubs or joker, answer NO. That's it. 

I've included a sample magic ses¬ 
sion. Of course, you may modify the 
questions to suit your taste or audi¬ 


ence. The purpose of requiring YES 
as an answer to the first question is to 
get your audience used to your inter¬ 
vention with the answering process, 
and to make it appear that your assis¬ 
tance is innocuous and merely re¬ 
quired to help the typist deal with the 
peculiarities of your system.® 

The author wishes to thank Doug 
Schmidt. 


A>TYPE MAGIC.ASC 

10 PRINTCHR$(12):PRINT:PRINT:PRINTTAB(10);"WELCOME . . .":PRINT:PRINT 
20 PRINT"I ASSUME THAT YOUR "; 

30 PRINT"HOST HAS ALREADY HAD YOU CHOSE A CARD ..." 

40 PRINT:PRINT"DON'T PROCEED UNLESS YOU FEEL THAT YOUR SELECTION WAS" 

50 PRINT"MADE WITHOUT ANY INTERFERENCE OR INFLUENCE BY HIM."; 

60 PRINT" I GIVE" 

70 PRINT"YOU THIS WARNING BECAUSE I KNOW THAT "; 

80 PRINT"MAGICIANS ARE ABLE TO WORK" 

90 PRINT"WONDERS UPON THE UNSUSPECTING OR UNINITIATED "; 

100 PRINT"WITH A DECK OF CARDS." 

110 PRINT:PRINT"SO, IF YOU HAVE ANY DOUBT ABOUT THE CARD YOU SELECTED," 
120 PRINT"FEEL FREE TO MAKE ANOTHER SELECTION BEFORE WE GO ANY FURTHER." 
130 INPUT "ARE YOU READY";A$ 

140 IF A$<>"YES."THEN PRINT:PRINT"OK, I'LL WAIT ...":PRINT:GOTO 130 
150 PRINTCHR$(12):PRINT:PRINT:PRINT"GOOD... HERE WE GO: 

160 PRINT:PRINT:PRINT"I NEED TO KNOW SOMETHING ABOUT YOU" 

170 PRINT"PLEASE DON'T BE OFFENDED..."; 

180 PRINT" AND REMEMBER, HONESTY IS PREFERRED " 

190 PRINT" (COUGH COUGH) ..." 

200 PRINT:PRINT"I WON'T TELL ANYONE ELSE WHAT YOU TELL ME. IN FACT, I" 
210 PRINT"PROMISE TO FORGET IT AS SOON AS WE ARE DONE...":PRINT:PRINT 
220 PRINT"FIRST QUESTION IS RELATED TO *** SEX ***" 

230 PRINT:PRINT:INPUT "ARE YOU FEMALE ";A$ 

240 V=0:IFLEFT$(A$,1)="Y" OR LEFT$(A$,1)="N" THEN 260 
250 V=8 

260 PRINT:PRINT:INPUT "OK, ARE YOU LEFT HANDED ";B$ 

270 IF LEFT$(B$,1)= "Y" OR LEFT$(B$,1)= "N" THEN 290 
280 V=V+4 

290 PRINT:PRINT"WE'RE DOING GREAT ..." 

300 PRINT:INPUT "ARE YOU MARRIED ";C$ 

310 PRINT:PRINT" . . . THAT'S A SHAME":PRINT 

320 IF LEFTS(C$,1)="Y" OR LEFTS(C$,1)="N" THEN 340 
330 V=V+2 

340 PRINT:INPUT "DO YOU PREFER BLONDES ";D$ 

350 IF LEFTS(D$,l)= "Y" OR LEFT$(D$,1)="N" THEN GOTO 370 
360 V=V+1 

370 PRINT:PRINT"... HMM, PERHAPS I SHOULD CHANGE MY INSULATION,"; 

380 PRINT" I'M TIRED" 

390 PRINT"OF BLUE WIRES...":PRINT:PRINT"OH WELL, LET'S CONTINUE "; 

400 PRINT"(I'M ALMOST DONE" 

410 PRINT"WITH THIS PERSONAL PROFILING)..." 

420 PRINT"ACTUALLY, SINCE COLOR WAS THE LAST TOPIC, WAS YOUR CARD RED? " 
430 INPUT "(PLEASE BE HONEST WITH THIS ONE)";F$ 

440 IF LEFTS(F$,l)="R n THEN S$="HEARTs" 

450 IF LEFTS(F$,l)="B" THEN S$="SPADES" 

460 IF LEFTS(F$,l)="Y" THEN S$="DIAMONDS" 

470 IF LEFTS(F$,1)="N" THEN S$="CLUBS" 

480 IF V<11 AND V>1 THEN Z$=STR$(V) 

490 IF V=ll THEN Z$="KNAVE (JACK)" 

500 IF V=12 THEN Z$="QUEEN" 

510 IF V=13 THEN Z$="KINK" 

520 IF V=1 THEN Z$="ACE" 

530 IF V=0 AND LEFTS(F$,1)="N" THEN Z$="JESTER" 

540 PRINTCHRS(12):PRINT:PRINT:PRINT:PRINT:PRINTTAB( 6); 

550 PRINT"PLEASE STAND BY WHILE I THINK ABOUT WHAT YOU HAVE TOLD ME" 

560 A=20 

570 FOR 1=1 TO 30 

580 GOSUB 740 

590 PRINTTAB(I);"*" 

600 NEXT I 

610 PRINT:PRINT:PRINT:PRINT: 

620 PRI NT: PRI NT "TA TA TA TA TA TA (FANFARE) ." 

630 PRINT:PRINT:PRINT 

640 PRINTTAB(20)"YOUR CARD WAS THE ";Z$; 

650 IF LEFTS(Z$,l)<>"J" THEN PRINT " OF ";S$;" !" 

660 PRINT:PRINT:PRINT:PRINT" SO . 0 . 0 0 0 00 ..." 

670 PRINT:PRINT 

680 PRINT:PRINT" JUST GOES TO SHOW YA ,"; 

690 PRINT"US COMPUTERS AIN'T AS DUMB AS WE LOOK!":PRINT 
700 PRINT"(HOPE I WAS RIGHT)" 

710 PRINT:PRINT" SEE YA AROUND KIDDO!":PRINT:PRINT 

720 END 

730 REM .... THIS IS A WASTE TIME LOOP ! 

740 FOR M=1 TO A:W=2.31/.85:NEXT 
750 RETURN 


Program listing. A little bit of magic in Microsoft Basic. 


MEMOREX 

FLEXIBLE DISCS 


WE WILL NOT BE UNDER¬ 
SOLD!! Call Free (800)2354137 

for prices and informatioa Dealer 
inquiries invited and CO.D.’s 
accepted 



PACIFIC 

EXCHANGES 

100 Foothill Blvd. 
San Luis Obispo, CA 
93401 In Cal. call 
(800)592-5935 or 
(805)543-1037 
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NEW 23K 

PERSONAL COMPUTER 

$239.00 

You get the NEW APF IM-1 Full Size 
Powerful Computer: Includes 14K 
ROM with Level II BASIC built in, 9K 
user RAM, Color, Sound, Professional 
53 keyboard, two controllers, two 10 
key numeric pads, high speed cas¬ 
sette, AC adapter, RF Modulator, TV 
switchbox. Accepts TAPE-DISK-PLUG 
IN CARTRIDGES. It is PLUG IN EX¬ 
PANDABLE. 90 day parts and labor 
warranty, owners quick, BASIC lan¬ 
guage manual. All this in a beautiful 
black and white console case for only 
$239 00 

15 DAY FREE TRIAL Return within 15 
days complete and undamaged for re¬ 
fund of purchase price. 

PROTECTO ENTERPRIZES 
BOX 550, BARRINGTON, IL 60010 
TO ORDER PHONE 312/382-2192 
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VOICE 

SYNTHESIZER 

WITH INTERACTIVE 
TELEPHONE INTERFACE 


For APPLE IT compatible dial-up voice response 
and remote data-base access arrangements, con¬ 
sider a VI00 series design from VYNET CORPO¬ 
RATION. 

• Direct connect, auto-dial/answer 

• Control via Touch-Tone' detection 

• Allophone (LPC) based voice synthesizer 

• Includes 1,000 word vocabulary 

• Editor for custom vocabulary 

• Extensive application software 

• Programmable buffered port 

• Upgrade available for high quality LPC 
vocabulary 

• $395.00 

Telephone interface may be purchased without 
synthesizer. TRS-80 ‘ and IBM versions available 
soon. 

w&anr 

2405 QUME DRIVE 
SAN JOSE, CA 95131 
(408) 942-1037 
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Beat the IRS 


With a little help from your micro, you can keep ahead of the tax collector 

.. .by paying up on time. 


By Gene Embry 


T he 16th Amendment to the U.S. 

Constitution, passed in 1913, per¬ 
mits the federal government to tax 
personal incomes. Since then, we've 
developed the most complex and 
confusing set of tax laws in the world. 
On page 187 of Publication 334, "Tax 
Guide for Small Business," is a table 
called Commonly Used Tax Forms. It 
lists 85 forms! Compared to the 
employer, the employee has it fairly 


easy. Once the employer deducts the 
taxes from his workers' paychecks, 
he must get the money to the govern¬ 
ment. Not only must he file the 
reports and make the money 
deposits, but he must also be timely. 
In other words, he has to do things 
when the Internal Revenue Service 
(IRS) says. 

For example, if the amount of taxes 
due is over $200 but less than $2000 


and the month is the first or second of 
the quarter, then the employer must 
deposit the taxes within 15 days after 
the end of the month. If it is the last 
month of the quarter, then he must 
deposit the taxes by the end of the 
next month. Sometimes, if he's made 
timely deposits, he's allowed an ex¬ 
tra ten days to file his reports. But the 
money must still be deposited on 
time. 

Failure to make timely deposits 
results in a stiff penalty. A friend of 
mine who runs a small business with 
only 14 employees recently paid a 
$600 penalty because his over¬ 
worked bookkeeper failed to make 
timely deposits. 

This program helps ease some of 
the burden on the employer and the 
many CPAs and bookkeepers who 
handle payroll accounts. It provides 
timely information regarding the 
when and the how much of deposits. 
The various forms that must be filed 
are also printed for your reference. 

The program is an example of a 
possible solution to a problem. Any 
damage, financial ruin or federal law¬ 
suits resulting from the use or misuse 
of this program is your responsibility. 
I strongly recommend that you con- 

Address correspondence to Gene Embry , Route 1 
Box 151-H, Morrisville, NC 27560. 


Account # 

Description 

205 

Social Security Tax—FICA 

206 

Federal Income Tax 

207 

State Income Tax 

208 

State Unemployment Tax 

209 

Federal Unemployment Tax—FUTA 

Table 1. The payroll liability accounts considered by LIABLE. TAX. 


Form Number Form Name 

SS-8 

Information for Use in Determining Whether a Worker is an 

Employee for Purposes of Federal Employment Taxes and Income 

Tax Witholding (GOOD GRIEF!) 

W-2 

Wage & Tax Statement 

940 

Employer's Annual Federal Unemployment Tax Return 

508 

Record of Federal Tax Deposits for Unemployment Tax 

941 

Employer's Quarterly Federal Tax Return 

501 

Record of Federal l ax Deposits for Income & FICA Taxes 

Table 2. Forms needed by employers during the course of a year. 
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suit the most recent issue of Circular 
E, which is available from the De¬ 
partment of the Treasury, Internal 
Revenue Service. 

Assumptions 

I wrote this program on a 6800 
micro with Smoke Signal Broadcast¬ 
ing's disk operating system and Com- 
puterware's Basic. My system in¬ 
cludes 32K of memory, a video termi¬ 
nal, printer and dual eight-inch 
drives. 

I assume you run your payroll on 
your microcomputer and you have a 
chart of accounts that stores the 


various liabilities that result because 
you pay your employees. The liabili¬ 
ty accounts needed are federal in¬ 
come withholding taxes, federal un¬ 
employment taxes (FUTA) and social 
security (FICA) taxes. Other accounts 
may be needed for state, county and 
city income taxes. 

You may also require accounts for 
other types of taxes, such as sales 
taxes, inventory and unemployment. 
And you mustn't forget other liabili¬ 
ties, such as union dues, uniforms, in¬ 
surance, United Givers Fund and 
savings plans. I assume you have a 
corresponding account number for 


Variable 

Description 

M 

The number of the month of the year 

Q 

Output device number 

T 

Total of all liabilities 

V 

Selects the record number of the parameter file 

VI 

End of quarter flag—Equals zero if end of quarter 

z 

Amount of taxes owed for liability under consideration 

c$ 

Name of this month 

M$ 

Name of next month 

N$ 

Company name 

o$ 

Today's date 

P$ 

Report Title 

R$ 

Special message based on today's day 

X$ 

Description of the liability under consideration 

F$( ) 

Array to hold the number of the forms 

M$( ) 

Array to hold the various messages 

Table 3. Some significant variables used in the program LIABLE. TAX. 


xzxzzxzzzz 

AS of: Dcccttktr 2. 

1981 

Payroll Liability Status Retort 

SuterSoFuare. lac. 


Tax 

Account 

Aaount oF 


Use 

Burden 

Nuaher 

Liability 

Coaaents 

Fora 

Federal-Fica 4 u/h 

205 1 206 

♦ 2075.73 

Detosit due within 3 banking days after the 7tlo 

501 




Retort due last day of January 

940 




Retort due last day ef January 

941 

F.U.T.A. 

209 

$ 103.75 

Detosit due last day of January 

508 

S.U.T.A. 

208 

9 100.40 

Detosit due-Rotort due last day ef January 

NCUI-101 




Detosit due-Retort due last day of January 

NCUI-623 

Stall u/h 

207 

$ 456.88 

Detosit due-Rotort due on the 15th ef January 

NC-5 

Rounder —>H-2's dut last day oF 

January 



ISSISSBSSt 

= s « = r * s 

3 13 = 3 = 

:z::s:is::iz:x2s::s::x3:iz:s:si 

£333X33 

Total liability 


i 2736.76 





Payroll Liability Status Retort 





SuterSoFtuare, Inc. 


AS OF! February 20, 

1982 




Tax 

Account 

Aaount of 


Use 

Burden 

Nuaher 

Liability 

Coaaents 

Fora 

Fediral-fica 1 u/h 

205 1 206 

• 2075.73 

Detosit due within 3 banking days after the 22nd 

501 

F.U.T.A. 

209 

$ 103.75 

No detesits due 


S.U.T.A. 

208 

$ 100.40 

No detosits due 


State u/h 

207 

4 456.88 

Detosit die-Retort due on the 15th of Kirch 

NC-5 






Total liability 


• 2736.76 



Example. Two printouts of the program LIABLE. TAX. Differences are due to changing the current 

date. 






MODEM 

$-12995 

No other acoustic modem 
gives you all these fea¬ 
tures at this low price. 



The MFJ-1232 Acoustic Modem gives you a 
combination of features, quality and performance 
that others can’t match at this price. 

0-300 Baud, Bell 103 compatible. Originate/ 
Answer. Half/full duplex. RS-232, TTL, CMOS 
level compatible. Use any computer. Cassette 
tape recorder ports save data for reloading or re¬ 
transmission. 6 pole active filter handles weak 
signals. Carrier detect LED indicates adequate 
signal strength for data recognition. Quality 
“muffs" gives good acoustic coupling, isolates 
external noise for reliable data transfer. Crystal 
controlled. “ON” LED. Aluminum cabinet. 110 
VAC or 9 volt batteries. 9x1!/2x4 in. 

Apple II, II Plus: software and cable for 
modem, MFJ-1231, S39.95. Plugs into game 
port. No serial board needed. 



It's like having 
an extra port 


* 79 95 


* 99 95 


MFJ-1240 RS-232 TRANSFER SWITCH. Swit¬ 
ches computer between 2 peripherals (printer, 
terminal, modem, etc.). Like having extra port. 
Push button switches 10 lines (pins 2,3,4,5,6,8, 
11,15,17,20). Change plug or cable to substitute 
other lines. Push button reverses transmit- 
receive lines. LEDs monitor pins 2,3,4,5,6,8,20. 
PC board eliminates wiring, crosstalk, line inter¬ 
ference. 3 RS-232 25 pin connectors. 7x2x6 in. 

MFJ-1108 AC POWER CENTER. 

Adds convenience, prevents data 
loss, head bounce, equipment damage. 
Relay latches power off during power 
transients. Multi-filters isolate equip¬ 
ment, eliminate interaction, noise, 
hash. Varistors suppress spikes. 3 
isolated, switched socket pairs. One un¬ 
switched for clock, etc. Lighted power, 
reset switch. Pop-out fuse. 3 wire, 6 ft. 
cord. 15A, 125V, 1875 watts. Aluminum 
case. Black. 18x2 3 /4x2 in. MFJ-1107, 
$79.95. Like 1108 less relay. 8 sockets, 
2 unswitched. Other models available, 
write for free specification sheet. 

Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 
One year unconditional guarantee. 

Order yours today. Call toll free 800-647-1800. 

Charge VISA, MC. Or mail check, money order. 
Add $4.00 each for shipping and handling. 


CALL TOLL FREE ... 800-647-1800 


Call 601-323-5869 in MS, outside continental USA 

ENTERPRISES 

INCORPORATED 

921 Louisville Road, Starfcville, MS 39759 


MIE I 1 

Mrj 


j 
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Amount of 

End of 


Tax 

Quarter 

Action Required 

< 200 

No 

No deposit required 

<200 

Yes 

Deposit at end of next month 

200-2000 

No 

Deposit within 15 days after end of this month 

200-2000 

Yes 

Deposit at end of next month 

> 2,000 

No 

Deposit within 3 banking days after the 7th, 15th, 22nd or 
last day of the month 

> 2,000 

Yes 

(Same as above) 


Table 4. This table was used to write the conditional coding of lines 2000-2080. It tries to answer the 
question , "Do I need to make a federal tax deposit?" 


each liability. I assume you are a 
North Carolina Tar Heel and pay 
taxes according to our tax laws. Final¬ 
ly, I assume the accounts are stored 
in file Chart.DAT, in ascending order 
by account number. This lets you use 
the binary search routine to quickly 
find the accounts and current 
liabilities. 

Table 1 lists the account numbers 
and a description of the liability items 
I'll use for this program. Table 2 lists 
some of the federal forms required at 
various times during the year. 

The global variables are stored 
in a system parameter file, MAS¬ 
TER.DAT. The variables needed 
for this program are described by 
the comments and remarks section of 


the program, LIABLE.TAX, and in 
Table 3. 

Overview 

The problem is simple when bro¬ 
ken down into the individual parts. 
You first determine the amount of 
each current liability. You then 
report what you need to do and 
when, based on today's date and the 
amount of the liability. The initializa¬ 
tion of the variables in lines 9800 to 
9899 is important since the timeliness 
of the deposits and reports is a func¬ 
tion not only of the amount owed, but 
also of which month of the quarter 
and which day of the month the 
wages are paid. 

Note the variable M in line 9812 


and how it is manipulated during this 
section. This variable is stored as an 
eight-digit number and is formatted 
as YYYYMMDD. This is today's date 
in descending order by time periods. 
Each of the first 12 records of the file 
MASTER.DAT contains the name for 
the months of the year in the string 
variable. 

The comments printed on the re¬ 
port are concatenations of the mes¬ 
sage array M$(x) and the forms array 
F$(x). You may change them to suit 
your needs. 

The program, LIABLE.TAX, re¬ 
quires about 6500 bytes of memory, 
with an additional 2000 bytes re¬ 
quired for the variables. The example 
shows a sample run. 

Program Theory 

Following the call to the routine 
starting at line 9800 to initialize the 
global variables, we call the routine 
at line 1000 that obtains the current 
liabilities from the file Chart.DAT. 
We then determine which port to use 
for the output by calling the routine 
at 8100. We force the output to the 
video terminal if the printer is not se¬ 
lected. We then print the header for 
the report by calling the routine at 
8200. 

The section of code from lines 200 
to 399 is executed sequentially by 
calling the appropriate routines. 
These routines test the amount of 
taxes owed and report if we need to 
pay them. 

Table 4 is a write-up of the various 
conditions that must be tested after 
you've determined the sum of the 
federal withholding income taxes 
and the FICA taxes. The coding from 
lines 2000 to 2090 prints out the nec¬ 
essary information based on my in¬ 
terpretation of the rules found in var¬ 
ious federal publications. If addition¬ 
al liabilities or forms are required, 
you should be able to write the neces¬ 
sary code after you construct the 
proper truth tables for the liability 
under consideration. 

Conclusion 

This program may be expanded or 
modified for your needs. Note that a 
complete record is read from a ran¬ 
dom file each time a call is made to 
perform a read operation. If you need 
more information regarding the exact 
nature of the parameter file or the 
chart of account file, you should re¬ 
view my article in the January 1981 
issue of Microcomputing ("A Mini¬ 
mum Accounting System," p. 135).■ 


0001 

0002 

0003 

0004 

0010 

0020 

0030 

0099 

0100 

0101 

0110 

0199 

0200 

0201 

0210 

0230 

0250 

0252 

0270 

0272 

0290 

0292 

0310 

0312 

0320 

0322 

0382 

0386 

0388 

0390 

0399 

0900 

0901 

0910 

0920 

0930 

0990 

0999 

1000 

1001 

1010 

1012 


Program listing. 6800-based LIABLE. TAX program. 

: : LIABLE.TAX 

: : Gene Embry 

HOME n „ 

PRINT “Payroll Liability Status Report - Getting Data 
G0SUB 9800::G«t program variables 

I Set up 

G0SUB 1000 :: Get liabilities 
: Hain program 

G0SUB 8100:: Get output port 

G0SUB 8200:: Print the header of the report 

LET X* = "Federal-fica 4 w/h“ 

GOSUB 2000:: Test FICA 4 Federal withholding taxes 

LET X* * “F.U.T.A." 

GOSUB 3000.*: Test for FUTA due 

LET X$ = "S.U.T.A." 

GOSUB 4000:: Test for State Unemployment taxes due 

LET X* * "State w/h" 

GOSUB 5000:: Test for State income tax withheld 

IF H * 1 PRINT #0,“Reminder —>-;F$(9)J " due ";M*<4)?" "JCf 

IF n = 12 PRINT #Q,“Reminder —>“;F$(9);- due “;m$(4); m “;M$ 

LET L$ = “« “IGOSUB 8900:: Underline 

DIGITS* 2IRJUST = 5 

PRINT #Q,"Total liability“;TAB(Z2);“* "JT 

IF Q <> 1 THEN SKIP #G»10:i Print bottom border on printer 
I Done 

DIGITS* o:rjust * 0 
IF Q * 1 then 990 

PRINT #Q,ESC(91);CHR*(49);CHR*<119);::Reset printer to 10 cpi 
END :: Insert a call to your master menu program 

: I Get current tax liabilities from CHART.DAT 


LET N = 205.‘GOSUB 8000.‘L0 = C ll 

let n * 206 :gosub 8ooo:li = c:: 


FICA 

FED. M/H 


(More^ ^ 
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NEW FROM D & N MICRO PRODUCTS, INC. 



MICRO-80 COMPUTER 


Z80A CPU with 4MHz clock and CP/M 2.2 
operating system. 64K of low power static 
RAM. Calendar real time clock. Centronics 
type parallel printer interface. Serial inter¬ 
face for terminal communications, dip 
switch baud rates of 150 to 9600.4" cooling 
fan with air intake on back of computer and 
discharge through ventilation in the bot¬ 
tom. No holes on computer top or side for 
entry of foreign object. Two 8" single or 
double sided floppy disk drives. IBM single 
density 3740 format for 243K of storage on 
each drive. Using double density with IK 
sectors 608K of storage is available on a 
single sided drive or 1.2 meg on a double 
sided drive. Satin finish extruded 


aluminum with vinyl woodgrain decorative 
finish. 8 slot backplane for expansion. 48 
pin buss is compatible with most OSI 
boards. Uses all standard IBM format CP/M 
software. 

Model 80-1200 $2995 

2 8" single sided drives, 1.2 meg of 
storage 

Model 80-2400 $3495 

2 8" double sided drives, 2.4 meg of 
storage 

Option 001 $ 95 

Serial printer port, dip switch baud rate 
settings 


Software available in IBM single density 8" format. 


Microsoft 


Digital Research 


Micropro 


Basic-80 

$289 

PL/1-80 

$459 

Wordstar 

$299 

BasicCompiler 

$329 

Mac 

$ 85 

Mail-Merge 

$109 

Fortran-80 

$410 

Sid 

$ 78 

Spellstar 

$175 

Cobol-80 

$574 

Z-Sid 

$ 95 

SuperSort 1 

$195 

Macro-80 

$175 

C Basic-2 

$110 

Pascal 


Edit-80 

$105 

Tex 

$ 90 

Pascal/MT + 

$429 

Mu Simp/Mu Math 

$224 

DeSpool 

$ 50 

Pascal Z 

$349 

Mu Lisp-80 

$174 

Ashton-Tate 

dBase II 

$595 

Pascal M 

$355 


Convert almost any static memory OSI machine to CP/M® with the D & N-80 CPU Board. 


Z80A CPU with 4MHz clock. 2716 EPROM 
with monitor and bootstrap loader. RS-232 
serial interface for terminal communica¬ 
tions or use as a serial printer interface in a 
VIDEO system. Disk controller is an Intel 
8272 chip to provide single or double densi¬ 
ty disk format. 243K single density or 608K 
double density of disk storage on a single 
sided 8" drive. A double sided drive pro¬ 
vides 1.2 meg of storage. DMA used with 
disk controller to unload CPU during block 
transfers from the disk drives. Optional 
Centronics type parallel printer port com¬ 


plete with 10 ft. cable. Optional Real Time 
Calendar Clock may be set or read using 
‘CALL’ function in high level languages. 
Power requirements are only 5 volts at 1.4 
amps. Available with WORDSTAR for serial 
terminal systems. 


D & N-80 serial $695 

D & N-80 serial w/Wordstar $795 

D & N-80 video $695 

Option 001 $ 80 


parallel printer and real time 
calendar clock 




D & N-80 CPU BOARD 


OTHER OSI COMPATIBLE HARDWARE 


IO-CA10X Serial Printer Port $125 

Compatible with OS-65U and OS-65D soft¬ 
ware 

IO-CA9 Parallel Printer Port $175 

Centronics standard parallel printer inter¬ 
face with 10 ft. flat cable 


BP-580 8 Slot Backplane $ 47 

Assembled 8 slot backplane for OSI 48 pin 
buss 


24MEM-CM9 $380 
16MEM-CM9 $300 
8MEM-CM9 $210 
BMEM-CM9F $ 50 


24MEM-CM9F $530 
16MEM-CM9F $450 
8MEM-CM9F $360 
FL470 $180 


24K memory/floppy controJIer card sup¬ 
ports up to 24K of 2114 memory chips and 
an OSI type floppy disk controller. 
Available fully assembled and tested with 
8, 16, or 24K of memory, with floppy con¬ 
troller (F). Controller supports 2 drives. 
Needs separated clock and data inputs. 
Available Bare (BMEM CM9F) or controller 
only (FL-470). Ideal way to upgrade 
cassette based system 


Cl P-EXP Expansion Interface $ 65 

Expansion for Cl P 600 or 610 board to the 
OSI 48 pin buss. Requires one slot in 
backplane. Use with BP-580 backplane 
BIO-1600 Bare 10 card $ 50 

Supports 8K of memory, 2 16 bit parallel 
ports may be used as printer interfaces. 5 
RS-232 serial ports, with manual and Molex 
connectors 

DSK-SW Disk Switch $ 29 

Extends life of drive and media. Shuts off 
minifloppy spindle motor when system is 
not accessing the drive. Complete KIT and 
manual 

D & N Micro Products, Inc. 

3684 N. Wells St. 

Fort Wayne, Ind. 46808 
■^ mm (219)485-6414 

ws* 


TERMS $2.50 shipping, Foreign orders add 15%. 
Indiana residents add 4% sales tax. 



Disk Drives and Cables 
8"ShugartSA801 singlesided $395 

8 " Shugart SA851 double sided $585 

FLC-66ft.cablefromD&NorOSI $ 69 

controller to 8" disk drive 
51/4" MPIB51 with cable, power $450 

supply and cabinet 


FLC-51/48 ft. cable for connection $ 75 
to 5 1/4 drive and D & N or OSI 
controller, with data separator and 
disk switch 

Okidata Microline Printers 

ML82A Dot Matrix Printer $534 

120 CPS, 80/120 columns, 9.5" paper width, 
friction or pin feed 

ML 83A Same as 82A except $895 

16" paper width, 132/232 columns with 
tractor feed 

ML 84 Same as 82A except 200 CPS, $1152 
16" paper width, 132/232 columns, 2K buf¬ 
fer, dot addressable graphics, with tractor 
feed 


Circle 293 on Reader Service card. 
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Big sale 
lonK’si 


16K...$149.95 
32K... $199.95 
48K... $249.95 
64K... $299.95 



New JAWS-IB 

The Ultrabyte Memory Board 
Due to the tremendous success of our JAWS I, we 
were able to make a special purchase of first-quality 
components at below-cost prices for JAWS-IB. And 
we are sharing our cost saving with you. But don’t be 
surprised if the next time you see this ad the prices 
have gone up substantially. Better yet, order now. 
and get the best memory on the market at the best 
price on the market. 

ONE CHIP DOES IT ALL 

Jaws-IB is the Rolls-Royce of all the SlOO dynamic 
boards. Its heart is Intel’s single chip 64K dynamic 
RAM controller. Eliminates high-current logic parts 
. . delay lines .. . massive heat sinks . . . unreliable 
trick circuits. JAWS-IB solves all these problems. 
LOOK WHAT JAWS-IB OFFERS YOU 
Hidden refresh . . . fast performance . . . low power 
consumption .. . latched data outputs .. . 200 NS 
4116 RAM’s . . on-board crystal . . . RAM Jumper 
selectable on 8K boundaries . . . fully socketed . . . 
solder mask on both sides of board . . . phantom line 
. . . designed for 8080, 8085, and Z80 bus signals . . . 
works in Explorer, Sol, Horizon, as well as all other 
well-designed SlOO computers. 

10-OAY MONEY-BACK TRIAL: 1Yy u fully wired 
dnd lesied board for 10days then either keep 
it, return II for kll.or simply return II In working 
^ condllton. ^ 

Continental U S A. Credit Card Buyers Outside Connecticut: 

TO ORDER CALL TOLL FREE 800-243-7428 

From Connecticut Or For Assistance: 

(203)354-9375 K gg 

Please send the items checked below: 

JAWS-IB kit: 

□ 16K.$149.95* 

□ 32K.$199.95* 

□ 48K.$249.95* 

□ 64K.$299.95* 

JAWS-IB Fully Assembled, Wired & Tested: 

□ 16K.$179.95* 

□ 32K.$239.95* 

□ 48K.$299.95* 

O 64K.$359.95* 

□ EXPANSION KIT, 16K RAM Module, to expand 
JAWS-IB in 16K blocks up to 64K. $59.95 

*All prints plus $2 postage and insurance ($4.00 Canada). 
Connecticut residents add salts tax. 

Total enclosed: $_ 

U Personal Check □ Money Order or Cashier's Check 

□ VISA □ Master Card (Bank No. ) 

Acct. No. _Exp. Date_ 

Signature _ 

Print 

Address_ 

City _ 

State _Zip_ 

I^NETRONICS R&D Ltd. 

iKll 333 Litchfield Road, New Milford, CT 06776 


Listing continued. 


1014 

1016 

1018 

1020 

1080 

1090 

1099 

2000 

2001 

2010 

2012 

2014 

2016 

2018 

2020 

2022 

2028 

2030 

2032 

2034 

2036 

2048 


LET N = 207: G05UB 8000112 * Cl 

LET N * 208:G0SUB 8000 X3 = Cl 

LET N = 209:G0SUB 8000IL4 * CT 

LET T * L0 ♦ LI + L2 ♦ L3 ♦ L4 

CLOSE #10 
RETURN 


STATE H/H 

SUTA 

FUTA 

Total of all liabilities!! 


: : FICA & Federal withholdina tax 

PRINT #Q,X$;TAB(Z1);“205 & 206"; 

LET Z * L0 ♦ Lli: Federal taxes due 
RJUST* 5 

digits= 2:print #g,tab(Z2)-;z;:digits=o 


: Deposits due? 


if z >* 2000 print #QrTA8(Z3 );h$(i>; - ";n$<3);" ";r$;tab(Z4>;f$<3> 

IF Z >* 200 IF Z < 2000 IF VI * 0 THEN PRINT #G,TAB(Z3)Jh$(1)J" ";M*<4>;" "JH$;TAB(Z4);F$(3) 
IF Z >* 200 IF Z < 2000 IF VI <> 0 THEN PRINT #Q,TAB(Z3);H$(1);" M1$;TAB(Z4);F$<3) 

IF Z < 200 IF VI <> 0 THEN PRINT #G,TAB(Z3);H*(6> 

IF Z < 200 IF VI 5 0 THEN PRINT #GrTAB(Z3)?N$(1)J" "?N$<4>;* ";M$;TAB<Z4);F$(3) 


2050 

2052 

2054 

2056 

2068 

2070 

2072 

2082 

2088 

2090 

2099 

3000 

3001 
3010 
3012 
3014 
3016 
3018 
3020 
3022 
3030 
3032 
3034 
3036 
3050 
3088 
3090 
3099 

4000 

4001 
4010 
4012 
4014 
4016 
4018 
4020 
4022 
4030 
4032 
4034 
4038 
4040 
4088 
4090 
4099 

5000 

5001 
5010 
5012 
5014 
5016 
5018 
5020 
5022 
5024 
5026 
5030 
5040 
5088 
5090 
5099 
8000 
8001 
8010 
8020 
8030 
8032 
8040 
8050 
8060 


l Check for 940 and 941 reports 

IF II * 1 THEN PRINT #Q,TAB(Z3> ;H$(7>;" m ;H$<4);" -;c$;tab(Z4) ;f#u) 
IF H = 1 THEN PRINT #Q,TAB(Z3) JH$(7);* m ;H$( 4K" ";C$?TAB(Z4) ;F$(2) 
IF VI <> 0 THEN 20BB::No 941 report due 
PRINT #QrTAB(Z3);H$(7)»" -;hf(4);" m ;m$;tab(Z4);F$(1) 
print #g,tab(Z3>;h$(7>;" -;m$(4);" ";h*;tab(Z4);f*(2) 

RJUST* 0 
RETURN 


l I Federal Unemployment Tax 

print #g,x$;tab(Z1);-209"; 

LET Z = L4 :: FUTA tax 
RJUST* 5 

DIGITS* 2:PRINT #G,TAB<Z2) m , m % “JZJ:DIGITS=0 
I Deposit? 

if n * i print #GrTAB<z3);M$(i>;" ";h$(4); b m ;c$;tab(Z4);f$(4):goto 3088 
if h = i print #g,tab<z3);h$(1);" m ;h$(4); m ";c$;tab(Z4);f$(4):goto 3088 

IF VI <> 0 PRINT #GrTAB(Z3)JM$(6)IG0T0 3088 
IF Z <= 100 PRINT #G,TAB(Z3);h$(6) 

IF VI = 0 IF Z > 100 PRINT #G,TAB(Z3)JH$(1);* ";H*(4);" “;M$;TAB(Z4);F$(4) 

RJUST* 0 

RETURN 

I : State Unemployment Tax 

print #q,x$;tab<zd;"2ob“; 

LET Z * L3 :: SUTA 
RJUST* 5 

digits* 2:print #g,tab<z2);"4 “;z;:digits*o 


: Deposits due? 

IF VI <> 0 THEN PRINT #Q,TAB(Z3) ;f1*(6) IGOTO 4088 
PRINT #Q,TAB(Z3); 

print #g,m*(1);"-";m$(7);" b ;m*<4);" ";n$;tab(Z4);f$( 5) 
PRINT #a,TAB(Z3>; 

print #GrM$(i);"-";«$(7); u m ;h*<4>;“ ";h$;tab<Z4>;f*(6) 

RJUST* 0 

RETURN 

! : North Carolina Income Tax 

print #g,x$;tab(zd;"207"; 

LET Z * L2 :: Tax amount 
RJUST* 5 

DIGITS* 2IPRINT #Q,TAB(Z2);"$ "IZ;:DIGITS*0 


I Taxes due? 


Z Report every month 

print #g,tab(Z3>;h$u);"-";m$<7>;" *;h$(2)?" • ;h^?tab<z4);f^( 8> 
IF H * 1 PRINT #GrTAB(Z3)JH$(7)»" ";N$(4)J" ";M*;TAe(Z4) JF$(7) 
RJUST* 0 
RETURN 


Binary search of CHART.DAT 


LET L * ITU * RSIZE #10 

LET R * INT((L + U )/2 )ll Select the middle record 
RECNO #10 * R 

G0SUB 9200:: Get Record R 

IF N = A THEN 8090:.’ Me found it! 

IF N < A THEN U * R - C GOTO 802011Decrement upper limit 
LET L = R ♦ 1" Increment lower limit 

ROTO n()70:: Kppp cparrhina 
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Circle 285 on Reader Service card. 


PMC-81 

LEEDEX 

LNW EXPANSION 


DISK DRIVES 

BASF 

5" SINGLE SIDE 

TANDON 
5 SINGLE SIDE 

TANOON 
5" DOUBLE SIDE 


MODEMS 

CAT ACOUSTIC 

D-CAT 
AUTO CAT 

PRINTERS 

EPSON MX-80 

CENTRONICS 739 
SMITH CORONA TP-1 
STARWRITER III 


BARGAIN PRICES! 


16K - level II basic • up/low. case - num. keypad - built-in term, 
software. 

12" video monitor. 

Green anti-glare screen filter. 

32 K—disk, contr. • printer/RS232 and dual cass. ports-real time 
clock - handsome sturdy metal case.. 


40 track - pwr/sup. • case. 
Bare.. 


80 track - pwr/sup. • case. 
Bare. 


80 track - pwr/sup. • case. 
Bare. 


Extender cable. 

Double case with pwr/sup. . 


Acoustic pick-up. . 
Direct connect . . . 
Auto, answering . . 


Standard dot matrix print. 

Hi-quality dot matrix print. 

Daisy wheel—12 cps. 

Daisy wheel—40 cps. (C. ltoh-F-10) . 


$140 

$20 


$215 

$190 

$385 

$325 

$500 

$440 

$24 

$90 


$165 

$175 

$225 

$435 

$525 

$750 

$1365 


SOFTWARE 

LAZY WRITER 

ELECTRIC WEBSTER 


MAS 80 

MAXI MANAGER 
BUSINESS ANALYSIS 
MAILING LIST 
TAX SAVER 

GAMES 

SCARF-MAN 

ALIEN DEFENSE 
SUPER VADERS 

BOARDS 

80 x 25 TERMINAL 
(TLB) 

CP/M 64K SBC 

BARE BOARDS 

Michigan residents add tax • 
Check - money-order - Visa 


Word processor. 

'Son of Microproof 
feature. 


50.000 word dictionary - correcting 


General ledger—Accts. payable - Accts. receivable - Check 
register.. ea 

Data base . 

Professional analysis and forecast. 

1000-plus names. 

Schedules A-B-C-SE-mcome averaging • maximum tax -alternative 


Eat the monsters or be eaten 
Super fast action with sound 
Invaders galore with. 


RS232-C interface - reverse video - 

33 graphic symbols - full cursor contr. 88 key kbd. encoder - 
Heathkit HI 9 compatible - assembled and tested 


Use your 5"/8" drs. - par./ser. ports • to 8K PROM - 4 mhz Z-8 
works w. TLB. 


$160 

$145 

$85 

$90 

$90 

$65 


$19 

$19 

$19 


$305 

CALL 


Postage: UPS. please call for charge 
MasterCard 



\/ECp A COMPUTER OUTLET 

W BaWl 16727 Patton, Detroit, MI48219, (313) 538 1112 


Circle 102 on Reader Service card 


Call U& 
lLast For The 
Best Pricel 

1 - 800 - 762-6661 


RAND'S 

2185 E. FRY BLVD. 
and 

101 W. FRY BLVD. 
SIERRA VISTA, AZ 85635 


Circle 216 on Reader Service card. 


H89/Z89 USER 

The M89 is an I/O expansion box 
for the H89/Z89 computer, please 
call or write us for more details. 



Microflash Co. 
4916 B Carol St. 
Skokie, III. 60077 
(312)677-4928 


Circle 71 on Reader Service card. 


- Professional — 

REAL ESTATE SOFTWARE 

for APPLE. TRS 80 k CPM SYSTEMS 

• PROPERTY MANAGEMENT SYSTEM: $375 

• Tenant History 

• Operating Stmt 

• Late Rent Report 

• Building Reports 

• Vacancy Report 

• Utilities Report 

• Income Report 

• Tax Expense Report 

• Auto Late Charge 

• Prints Checks 

• Returned Checks 

• Prints Receipts 

• PROPERTY LISTINGS/COMPARABLES: $325 

— SCREEN BY —► 

• Max/Min Price 

• Units/Zone/City 

• 22 Items/Listing 

• Max Price/Income 

• 1000 Listing/Disk 

• Max Price/Sq Foot 

• Listing Memo Field 

• Min Cashflow 

• REAL ESTATE ANALYSIS MODULES: $50/Modul* 

• Home Purchase 

• Tax Deterred Exchange 

• Income Prop Analysis 

• APR Loan Analysis 

• Property Sales 

• Loan Amortization 

• Construction Cost/Profit 

• Depreciation/ACRS Analysis 

• WORD PROCESSOR - 

MAGIC WAND: $265 


Al Computer Stores Everywhere 
or Order COO Direct 

I fealty | lompany 

(213) 372-9419 


Suite E. Ill6-8th Street, Manhattan Beach. -CA 90266 . 


This Publication 
is available in Microform. 

University Microfilms 
International 

Please send additional information 

for ----.- 

Name- 

Institution—-.- 

' Street-I- 

City-- 

State-Zip- 

300 North Zccb Road, Dep«. P R . Ann Arbor. Mi. 48106 


ATTENTION ll 

Foreign Computer 
Stores/ Magazine Dealers 

You have a large technical audience 
that speaks English and is in need of 
the kind of microcomputer informa¬ 
tion the Wayne Green Publications 
group provides. 

Provide your audience with the mag¬ 
azines they need and make money at 
the same time. For details on selling 
Microcomputing , 80 Microcomput¬ 
ing. Desktop Computing and Wayne 
Green Books cbntact: 

Sandra Joseph 
World Wide Media 
386 Park Ave. South 
New York, N.Y. 10016 
Phone—(212) 686-1520 
Telex—620430 


Circle 100 on Reader Service card. 
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TRS-80 

Includes a FREE Green 
Screen, a $22 95 Value' 


ATARI 

Home Computer 


a 

MODEL III 16K *825 MODEL 40016K *329 
Model III 48K* 1,999 Model800 48K *779 



Price — We have the best price. Check 
the others, but call us. 

Selection - ATARI • APPLE • TRS-80 
• EPSON • OKIDATA • C. ITOH. etc. 
Service — Most items in stock for 
immediate shipment. Call or write for Free 
40 page catalog of over 600 items. 

15 Marshall Hill Road 
West Milford Mall 
West Milford. NJ 
07480-2198 
In New Jersey call 
201-728-8080 

CALL TOLL FREE: 800-526-5313 


Computer! 

Discount 

of America J 


Circle 86 on Reader Service card. 


LABELS 



15/16"x3V2" white pressure 
1 up - pin feed sensitive 


PRICE INCLUDES SHIPPING 

Packed 5M per box - Min. order 1 box -$14.95 
Check with order - Mass Residents add 5% Sales Tax 



CHECKMATE 

P.O. Box 103, Randolph, MA 02368 
Telephone: 617-963-7694 


CALL TOLL FREE 1-800-343-7706 


Circle 122 on Reader Service card 


FOLLOW THE STAR 


■. — NorfhStar 

STOCK MANAGER 


Complete system for securities data¬ 
base and reporting system. Provides 
a variety of reports, including IRS 
schedule D, that permit selection of 
data on security name, dates, status 
of holding, or broker in any combina¬ 
tion Includes data on share price, 
commissions, taxes. Includes sepa¬ 
rate sort program. 


Requires 40K. Written in NorthStar 
Basic Also available in CBASIC 2 
Please specify configuration. 

Price $49 95 First Class Postage Inc 
CT Residents include 7 5% tax 
WSR SOFTWARE ASSOCIATES 
55 Lantern Road, Fairfield, CT06430 
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Listing continued. 

8090 RETURN 

8099 : 

8100 I l Which port for output? 

8101 : 

8110 PRINT 

8117 : 

8118 I These values are for printer at 16.5 character per inch 

8119 : 

8120 LET Z1=22:Z2=35:Z3=58IZ4=115 
8122 : 

8130 INPUT “Which port for output 'M3 

8140 IF Q <> 3 THEN Q * HI Force output to terminal 

8147 I 

8148 I Next line sets DEC LA-34 printer to 1G.5 cpi 

8149 : 

8150 IF Q = 3 THEN PRINT #Q,ESC<91);CHRS<5Z);CHR$<119)J 
8190 RETURN 

8199 : 

8200 : I Report Header 

8201 : 

8210 PRINT #Q 

8212 LET LS = “= "IGOSUB 890011 Underline 
8218 PRINT #Q,TAB<Z3-LEN(P$)/2>;P*:PRINT #Q 
8220 PRINT #Q,TAB(Z3-LEN(N$)/2);N$:PRINT #G 
8230 PRINT #G,"AS OF: "JOSH Today's date 

8240 LET L$ * "IGOSUB 8900 

8250 PRINT #G,"Tax"JTABtZl)I"Account"JTAB(Z2)I"Amount of";TAB<Z4>;"Use" 

8260 PRINT #G»"Burden"?TAB(Z1)I"Number"rTAB(Z2)J"Liability"»TAB(Z3)5"Comments",TAB(Z4)I"Form" 
8270 LET Lf = "- "IGOSUB B900 
8290 RETURN 
8299 I 

8900 I I Under line with Li 

8901 I 

8910 FOR X * 1 TO Z3 + 3 
8920 PRINT #QrLiI 
8930 NEXT X 
8980 PRINT #Q 
8990 RETURN 

8999 I 

9000 I I Get a record from #19 - Parameter File 

9001 : 

9010 RECNO #19 * V 
9020 GET #19,A,B,AS 
9090 RETURN 
9099 : 

9200 : : Get #10 - CHART.DAT 

9201 I 

9210 GET #10,A,Ai,B,C,D 
9290 RETURN 
9299 I 

9800 I I Prosram Variables 

9801 I 

3810 DIN Fi(09)»Mi(07)11Forms and messaaes data arrays 
9830 OPEN #19,01MASTER.DAT 

9832 LET V * 2IGOSUB 9000IH = AIRS = STRStMlHSee text 

3834 LET MS=STRS<M)IM#=MIDS(MS,5,2)IM=VAL(Mi)IIThe number of this month 

9836 LET V ■ MIGOSUB 9000IC4 = ASIIName of this month 

9840 LET VI = IMOD(M,3)IIFlaa for end of quarter 

9842 IF M = 12 THEN V = IIGOTO 9846 

9844 LET V = M lUThis is next month 

9846 GOSUB 9000IMS * ASIIThe name of next month 

9848 DLM*0FF 

9850 LET V * 13IG0SUB 9000INS = ASHComrany name 

9852 LET V = 14IG0SUB 9000104 = ASHTodar's date- readable 

9854 DLM=0N I CLOSE #18IIDon't need file any lonser (or shorter)! 

9856 FOR X = 1 TO 9IREAD Fi(X)INEXT XII Fill the Forms Array 
9858 FOR X = 1 TO 71 READ hi(X)INEXT X" Fill the Messaae array 

9872 LET RS = RIGHTS(RS,2) 

9874 LET P = VAL(RS)IIToday's day 
9876 IF P <= 7 THEN RS = "after the 7th" 

9878 IF P >« 8 IF P <= 15 THEN RS = “after the 15th" 

9880 IF P >« 16 IF P <= 22 THEN RS = "after the 22nd" 

9882 IF P >= 23 THEN Ri = "after the end of month- 
9884 LINE* 01 .’Unlock line lenath feature of BASIC 
9886 LET Pi = "Payroll Liability Status Report" 

9888 OPEN #10,OICHART.DAT 
9890 RETURN 

9899 I 

9900 .* I Data 

9901 I 

9910 : : FORMS 

9911 I 

9920 DATA 940,941,501,508 

9922 DATA NCUI-101,NCUI-625,NC-3,NC-5,W-2's 

9929 I 

9930 I I Messaae data statements 

9931 I 

9932 DATA Deposit due 

9933 DATA on the 15th of 

9934 DATA within 3 banking days 

9936 DATA last day of 

9938 DATA Quarterly Report - last day of 

9940 DATA No deposits due 

9942 DATA Report due 
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CQIY1PUTRQNICS 


N 

C. 


• EVERYTHING FOR YOUR TRS-80™ • ATARI™ • APPLE " • PET™ • CP/M™ • XEROX™ • IBM™ • 

* TRS-80 is a trademark of the Radio Shack Division of Tandy Corp. - * ATARI is a trademark of Atari Inc. - * APPLE is a trademark of Apple Corp. - * PET is a trademark of Commodore 

* CP/M is a trademark of Digital Research - 'XEROX is a trademark of Xerox Corp. - * IBM is a trademark of IBM Corp. 


BUSINESS PAC 100 

100 Ready-To-Run 
Business Programs 



* A" 

* 30 -Day money) 
So/fu'are 


(ON CASSETTE OR DISKETTE).Includes 128 Page Users Manual. 

Inventory Control.Payroll.Bookkeeping System.Stock Calculations. 

Checkbook Maintenance.Accounts Receivable.Accounts Payable. 


BUSINESS 100 PROGRAM LIST 


NAME DESCRIPTION 

1 RULE78 Interest Apportionment by Rule of the 78’s 

2 ANNU 1 Annuity computation program 

3 DATE Time between dates 

4 DAYYEAR Day of year a particular date falls on 

5 LEASEINT Interest rate on lease 

6 BREAKEVN Breakeven analysis 

7 DEPRSL Straightline depreciation 

8 DEPRSY Sum of the digits depreciation 

9 DEPRDB Declining balance depreciation 

10 DEPRDDB Double declining balance depreciation 

11 TAXDEP Cash flow vs. depreciation tables 

12 CHECK2 Prints NEBS checks along with daily register 

13 CHECKBK1 Checkbook maintenance program 

14 MORTGAGE/A Mortgage amortization table 

15 MGLTMON Computes time needed for money to double, triple. 

16 SALVAGE Determines salvage value of an investment 

17 RRVAR1N Rate of return on investment with variable inflows 

18 RRCONST Rate of return on investment with constant inflows 

19 EFFECT Effective interest rate of a loan 

20 FVAL Future value of an investment (compound interest) 

21 FVAL FYesent value of a future amount 

22 LOANPAY Amount of payment on a loan 

23 REGWITH Equal withdrawals from investment to leave 0 over 

24 SIMPDISK Simple discount analysis 

25 DATEVAL Equivalent & nonequivalent dated values for oblig. 

26 ANNCIDEF Present value of deferred annuities 

27 MARKUP % Markup analysis for items 

28 SINKFUND Sinking fund amortization program 

29 BONDVAL Value of a bond 

30 DEPLETE Depletion analysis 

31 BLACKSH Black Scholes options analysis 

32 STOCVAL1 Expected return on stock via discounts dividends 

33 WARVAL Value of a warrant 

34 BONDVAL2 Value of a bond 

35 EPSEST Estimate of future earnings per share for company 

36 BETAALPH Computes alpha and beta variables for stock 

37 SHARFEl Portfolio selection model-i.e. what stocks to hold 

38 OPTWRITE Option writing computations 

39 RTVAL Value of a right 

40 EXPVAL Expected value analysis 

41 BAYES Bayesian decisions 

42 VALPRINF Value of perfect information 

43 VALADINF Value of additional information 

44 UTILITY Derives utility function 

45 SIMPLEX Linear programming solution by simplex method 

46 TRANS Transportation method for linear programming 

47 EOQ Economic order quantity inventory model 

48 QUEUE1 Single server queueing (waiting line) model 

49 CVP Cost-volume-profit analysis 

50 CONDPROF Conditional profit tables 

51 OPTLOSS Opportunity loss tables 

52 FQUOQ Fixed quantity economic order quantity model 

53 FQEOWSH As above but with shortages permitted 

54 FQEOQPB As above but with quantity price breaks 

55 QUEUECB Cost-benefit waiting line analysis 

56 NCFANAL Net cash flow analysis for simple investment 

57 PROFIND Profitability index of a project 

58 CAP1 Cap. Asset Pr. Model analysis of project 


59 

WACC 

Weighted average cost of capital 

60 

COMPBAL 

True rate on loan with compensating bal. required 

61 

DISCBAL 

True rate on discounted loan 

62 

MERGANAL 

Merger analysis computations 

63 

FIN RAT 

Financial ratios for a firm 

64 

NPV 

Net present value of project 

65 

PR1NDLAS 

Laspeyres price index 

66 

PRINDPA 

Paasche price index 

67 

SEASIND 

Constructs seasonal quantity indices for company 

68 

TIMETR 

Time series analysis linear trend 

69 

TIMEMOV 

Time series analysis moving average trend 

70 

FUPRINF 

Future price estimation with inflation 

71 

MAILPAC 

Mailing list system 

72 

LETWRT 

Letter writing system links with MAILPAC 

73 

SORT3 

Sorts list of names 

74 

LABEL 1 

Shipping label maker 

75 

LABEL2 

Name label maker 

76 

BUSBUD 

DOME business bookkeeping system 

77 

T1MECLCK 

Computes weeks total hours from timeclock info. 

78 

ACCTPAY 

In memory accounts payable system-storage permitted 

79 

INVOICE 

Generate invoice on screen and print on printer 

80 

INVENT2 

In memory inventory control system 

81 

TELDIR 

Computerized telephone directory 

82 

TIMUSAN 

Time use analysis 

83 

ASSIGN 

Use of assignment algorithm for optimal job assign. 

84 

ACCTREC 

In memory accounts receivable system-storage ok 

85 

TERMSPAY 

Compares 3 methods of repayment of loans 

86 

PAYNET 

Computes gross pay required for given net 

87 

SELLPR 

Computes selling price for given after tax amount 

88 

ARBCOMP 

Arbitrage computations 

89 

DEPRSF 

Sinking fund depreciation 

90 

UPSZONE 

Finds UPS zones from zip code 

91 

ENVELOPE 

Types envelope including return address 

92 

AUTO EXP 

Automobile expense analysis 

93 

INSF1LE 

Insurance policy file 

94 

PAYROLL2 

In memory payroll system 

95 

DILANAL 

Dilution analysis 

96 

LOANAFFD 

Loan amount a borrower can afford 

97 

RENTPRCH 

FYtrchase price for rental property 

98 

SALELEAS 

Sale-leaseback analysis 

99 

RRCONVBD 

Investor's rate of return on convertable bond 

100 

PORTVAL9 

Stock market portfolio storage-valuation program 


□ CASSETTE VERSION $99.95 

□ DISKETTE VERSION $99.95 

□ TRS-80* MODEL II VERSION $149.95 


ADD $3.00 FOR SHIPPING IN UPS AREAS 
ADD $4.00 FOR C.O.D. OR NON-GPS AREAS 
ADD $5.00 TO CANADA AND MEXICO 
ADD PROPER POSTAGE OGTSIDE OF G.S., 
CANADA AND MEXICO 

•CQMPJTRQNICS: 


aprxatons senvxz£ “ 


50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 


ASK FOR OUR 64-PAGE CATALOG 


NeW TOLL 

•25SSI& 
m 431 * Ta 

OA 0RD eR 
UNE 


#\ 9 14) 425-«35 



r ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE* 
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PERIPHERAL 

VISION- 

v-| LOPPY DISK SERVICES is a contracted dealer for Siemens disk drives. Aii drives are brand new & fully 
I- -warranted against defects. Siemens is one of the most quality-oriented & respected manufacturers 
*' ■ of disk drives, and once you see how well they perform with your system, you'll understand how 
they’ve gained their reputation among serious computer enthusiasts. 


Apple Add-on Drives .. . 
$375.00 complete. 
Controllers &"DO$ 
available 

WE HAVE ADD-ON 5W' 
DISK DRIVES FOR THE 
IBM PERSONAL 
COMPUTER 

CDR controller card for 
HEATH. Run any combo 
8"'or 5" soft sector. 

EXACT REPLACEMENT 
OR ADD-ON HEATH DISK 
DRIVES NOW AVAILABLE 


SIEMENS DISK DRIVES 
FOR ALL 
APPLICATIONS 

FDD-100-5b - standard 
40 iTack ‘flippy’ $235.00 

FDD-200-5 - double 
sided 40 track $250.00 
FDD-221-5 - double 
sided 96 TPi $350.00 

FDD-100-8d - single 
sided 8 inch $340.00 

FDD-200-8p - double 
sided 8 Inch $455.00 


•Our 5Y4 track drives 
are the same ones used 
by HEATH, but look at 
the prices. 

•SIEMENS drives work 
perfectly with your $- 
ICO. Radio Shack MOD 
L it lit OSt HEATH. IBM, 
North Star and many 
many morel 

■all drives are brand 
new and warranted. We 
are a contracted 
SIEMENS dealer. 


■we have custom en¬ 
closures for both 5Y4 
and 8 inch drives, call 
•we carry spare parts 
for SIEMENS drives. Call, 
manuals available for 
all drives 

■custom made data 
cables .. call... 

WINCHESTER HARD 
DISK SYSTEMS 

10 MEGABYTE Hard Disk 
systems for your HEATH 
H-88, 89, Radio Shack 


Mod I, It or III, Apple. IBM, 
or any S-100 system! You 
get a 10 megabyte 
formatted hard disk, 
power supply, cabinet, 
all interfacing cables, 
and CP/M boot loader. 
Most of all its all factory 
preassembled and tested, 
burned In and ready to 
run! You even get a real 
time clock (except 
HEATH). Built only of 
commercial grade 
components 
JUST $2700 lOmb 


II 


1 F you don’t see what you want, give us a call between 9 am & 5 pm (El). 
Chances are we'll have what you need for your system at your price. Due to 
, production deadlines for advertising, prices in this ad are 2 months old, so we 
encourage you to call us for current prices and new product information. 

PAYMENT POLICY - We accept Mastercard, VISA personal checks & MO. We 
reserve the right to wait 10 working days for personal checks .to clear your bank 
before we ship. All shipping standard UPS rates plus insurance. NJ residents 
must add 5% sales tax. 3% charge for credit card use. 


FICTPY 


CM 5212 
PRINCETON, 


NJ 08540 


INC. 


PRICES & SPECIFICATIONS SUBJECT TO CHANGE 


MOD HHII, CP/M are trademarks of Tandy and Digital Research respectively. 


Flippy 

40TK 


Dual 

40TK 

System 


Case 


40TK 


Flippy 


w/ Case 


JT T FLOPPY Disk Services, we not only sell 
JTjk drives, we also sell custom enclosures. 
Our cabinets are designed by our 
experts to be functional and attractive. And our 
quantity pricing is so attractive, we invite 
dealers and large group purchasers to call. 

CALL TODAY ■ 609-771-0374 





















An American Daisywheel 
You Can Afford 

When it conies to low-cost daisywheel printers, the U.S. need 
no longer take a back seat to foreign manufacturers. 
Smith-Corona gives you a letter-quality printer 
that doesn 't cost a fortune. 


By Frank J. Derfler 


I don't care how many wires or 
what kind of matrix it has, this fun¬ 
ny kind of print just isn't good 
enough for my newsletter." 

With that none-too-subtle evalua¬ 
tion, my wife steamed out of the 


room. The words had a particular 
bite because one of my justifications 
for spending $700 on a dot matrix 
printer was that it would be used to 
print the charity newsletter my wife 
edits. I had even deducted an ap¬ 


propriate percentage of the cost from 
my taxes as a contribution to charity. 

Unfortunately, some of my wife's 
readers had complained that the 
print was funny looking and made 
their eyes water. Tears were welling 
up in my eyes too as I imagined 
myself sitting across from the IRS 
auditor trying to explain a $500 chari¬ 
ty deduction while my noble wife 
expounded on the evils of dot matrix 
print. They had just snapped on the 
handcuffs and were leading me away 
when the doorbell rang and woke me 
up from my gloomy daydream. 

Standing at the door, with his cow¬ 
boy hat pushed back on his head and 
a wide grin on his face, stood my 
friend and neighbor, Vic Interrupt. 
There was a large box in back of him. 

"Morning," he said. 

"What's that?" I asked, trying to 
see around his rather large frame 
wrapped in a plaid cotton shirt. 

"I just bought me a new printer," 
Vic said. "Got an $800 tax refund 
check and went out and spent it." 

"Oh no, Vic!" I replied. "Those 
$800 printers are all alike. They're all 
dot matrix. They print pretty fast, but 
their print looks funny. I just decided 



The Smith-Corona TP-I is a U.S. made, daisywheel, letter-quality printer with a retail price under $900. It Address correspondence to Frank J 
is advertised at under $800 by some outlets. It operates about twice as fast as a professional typist and pro- Derfler PO Box 691 Herndon VA 22070 

duces documents any business person or professional would be happy to send. 
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I'm going to have to spend at least 
twice that much so I can get one of 
those new Japanese daisywheel 
printers. Dot matrix just isn't good 
enough." 

Vic looked hurt. Then he grinned 
again and wrestled the box through 
the door. "Not so, little buddy," he 
said. "This here is a genuine made-in- 
America printer that is going to 
answer your dreams. It's a TP-I made 
by Smith-Corona." 

The IRS auditor in my daydream 
suddenly stopped smiling and started 
chewing on his pencil. 

Vic flicked open his folding Buck 
knife with one hand and proceeded 
to carve the printer out of its double- 
boxed triple-insulated cocoon. 

I cleared some space on the table 
next to the IBM PC and he set the 
Smith-Corona down. It took up less 
space than my dot matrix printer, 
and the color was nearly identical to 
the IBM Personal Computer. 

I lifted the lid and exclaimed, "It's 
a daisywheel!" 

"Yup, prints pretty, too," Vic 
replied. 

"Eight hundred dollars?" I asked. 

"Well, eight and a half, maybe," 
Vic replied. "List is $895." 

"Made in the United States?" 

"Guy at the store said he had been 
to the factory in Cortland, NY." 

"Let's make it work," I said, grab¬ 
bing the plug. "Oh, is it serial or 
parallel?" 

"It comes in either model. This one 
is parallel." 

I pulled the cable off the back 
of the dot matrix printer (I never 
fasten those funny little clips) and 
plugged it into the TP-I. Then I 
grabbed the three-prong ac plug and 
put it into the wall. "How do you turn 
it on?" I asked. 

"Gotta be a switch," Vic observed 
sagely. 

We looked all around the front and 
sides of the machine, but didn't find a 
power switch. Vic hopefully toggled 
the front panel switch labeled "TOP 
OF FORM," but still the machine did 
not stir. 

"You don't think we should read 
the book, do you?" I asked after an¬ 
other futile search. 

"Naw, that's un-American," Vic 
replied as he lifted the printer in his 
two paws and held it upside down. 
"The switch is on the back by the 
power cord." 

Vic put the printer down, cleared 
away some shipping restraints from 
the print wheel, groped for the 
68 Microcomputing, August 1982 



The TP-I print wheel is easy to change. Six type- 
wheels are available for 10-pitch machines and five 
for the 12-pitch. Standard type fonts include pica , 
elite and script. 


switch, and turned it on. 

The printer beeped. The print 
mechanism immediately danced to 
the left, spaced to the right, tabbed to 
the right margin, and spaced to the 
left. 

"It's dancing," Vic observed. 

"At least you know it's working 
when it comes on," I said. "That's 
quite an initialization routine." 

"What's that noise?" Vic asked. 

The sound of the print mechanism 


had covered another noise that was 
slowly growing to a low howl. 

"It has a fan," I said, "but it sure 
isn't a whisper fan." The noise of the 
fan was really quite loud. It was loud¬ 
er than the fan in the IBM PC (which 
is not quiet) and louder than the 
motors in the eight-inch drives in the 
TRS-80 Model II. 

"I didn't notice it in the store," Vic 
said. The noise of the fan probably 
would not be noticed in a store or of¬ 
fice with a normal level of back¬ 
ground noise. In a quiet home com¬ 
puter room, however, it was both 
loud and piercing. 

I loaded a word processing pro¬ 
gram into the PC and selected a text 
file for printing. Vic rolled a piece of 
paper into the TP-I. 

"Works just like a typewriter," he 
observed. "They are coming out with 
a tractor feed soon, but it isn't ready 
yet. This friction feed is easy to load 
and the paper goes in real square, too." 

"Smith-Corona has been in the 
typewriter business a long time," I 
said. "I had an old Smith-Corona man¬ 
ual typewriter I used in college— 
and that was a long time ago." 

"All we had was some chalk and a 
slate," Vic said. I laughed because I 
knew Vic was a touch typist. He al¬ 
ways started typing by sitting up 
straight with his feet flat under his 



Three different ribbons are available for the TP-I. A single-strike film ribbon gives excellent quality and 
lasts for about 57,000 characters. A multistrike film ribbon gives good quality and lasts for 250,000 char¬ 
acters. A fabric ribbon is also available with about the same life. The ribbons are standard in the Smith- 
Corona line and are available at typewriter and office supply stores around the world. Parts and service 
are available from authorized Smith-Corona service stations. 













Peripherals 
Unlimited.. 


FANTASTIC PRICES! 

OUR FAST SERVICE, PRODUCT 
SELECTION AND OUR CUSTOMERS’ 
SATISFACTION MAKE US 


ZENITH 


Z-89-48K 

$2299 

Z-90-64K DO 

$2588 

Z-19 Terminal 

$777 

Z-121 Monitor 12" 

$149 


ATARI COMPUTERS 


Atari 80016K 

$669 

Atari 400 

$318 

Atari Interface Module 

$174 

Atari 810 Single Disk 

$444 

Atari 815 Dual Disk 

TBA 

Atari 830 Modem 

$166 

Programmer 

$59 

Entertainer 

$84 

Star Raiders 

$34 

16K Mem. Exp. for Atari 

$74 

32K Mem. Exp. for Atari 

$114 


NEC PRINTERS 


7710/30 Spinwriter R/O 

$2279 

7720 Spinwriter KSR 

$2649 

3510/30 Spinwriter R/O 

$1699 

3500 Serial Spinwriter 

$1599 

NEC DOT MATRIX 


PC-8023 

$474 

Call for prices on ribbons, etc. 


MORE PRINTERS 


Anadex 9500/9501 

$1295 

Anadex DP-9000 

$1049 

Okidata Microline 80A 

CALL 

Okidata Microline 82A 

CALL 

Okidata Microline 83A 

CALL 

Tractor (OKI 80 + 82 only) 

$60 

Diablo 630 

$2044 


MONITORS 


Sanyo 12" GRN Phosphor 

$266 

Sanyo 12" Black + White 

$239 

Amdek 12" 300 GRN Phosphor 

$149 

Amdek 12 " Color 

$319 

NEC 12" GRN Phosphor 

$164 

NEC 12" Color 

$344 


EPSON PRINTERS 


MX-70 

CALL 

MX-80 w/Graphics 

CALL 

MX-80 FT (Friction + Tractor) 

CALL 

MX-100(15" Carriage) 

CALL 

Call for prices on 


Ribbons, Cables and Interfaces 


NEC-PC 8000 


Series Microcomputer 


PC-8001 A Computer w/32K 

$888 

PC-8012Aw/32K + Exp. Slots 

$588 

PC-8031 A Dual Mini Disk 

$888 

PC-8032A Add-on Mini Disk 

$777 

Call for Software Prices 



FOR THE LOWEST 
PRICE CALL 

TOLL FREE 

1 - 800 - 343-4114 

ORDERING INFORMATION 

Our order lines are open 9AM to 6PM 
EST Monday thru Friday. Phone 
orders are welcome; same day ship¬ 
ment on orders placed before 10AM. 
Free use of Mastercard and VISA. Per¬ 
sonal checks require 2 weeks 
clearance. Manufacturer’s warranty 
included on all equipment. Prices sub¬ 
ject to revision. C.O.D.’s accepted. 

For service, quality and delivery call: 

PERIPHERALS UNLIMITED 
(617) 655-7400 

62 N. Main St.* Natick, MA01760 


Circle 19 on Reader Service card. 


Microcomputing, August 1982 69 
















chair and his fingers in the "home" 
position. Somebody at Georgia Tech 
had taught him more about typing 
than he liked to admit. I hit the return 
key on the PC as the final command 
telling the program to print. 

The TP-I came to life with no fan¬ 
fare and began to print. I thought that 
it sounded like an office typewriter 
being run by a very efficient secretary. 

"It's not very fast," Vic said. 

"That's all relative," I said. "Let's 
see what the specs are." Vic would 
accept reading the manual after the 
machine was up and running. "It 
says the print speed is 12 cps, which 
translates to about 140 words per 
minute. That's more than twice as fast 
as any professional secretary I know, 
and look at the quality! It's as good as 
any typewriter on the market. By the 
way," I asked, reading on, "did you 
get a 10-pitch or 12-pitch machine?" 

"I don't know," Vic replied. "Is 
there a difference?" 

"Yes, it says they are two different 
machines. When you buy a TP-I you 
have to decide if you want a serial or 
parallel port and if you want a 10- or 
12-pitch machine. The 10-pitch can 
get 105 characters on a line, and the 
12-pitch can print 126 characters on a 
line." 
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"Will it underline or anything?" 
Vic asked. 

"Well, it won't proportional space, 
but let's see what it says about under¬ 
lining." The Smith-Corona instruc¬ 
tion manual that comes with the TP-I 
has 36 pages and a good table of con¬ 
tents. It is written in a friendly style 
and uses bold print with many illus¬ 
trations. 

"Yes, it says the underlining fea¬ 
ture is turned on when the machine 
receives an ASCII 'EM' character, 
which it says here is a hex 19. It con¬ 
tinues to underline until it receives 
another hex 19. The tabs and margins 
can be set by software commands 
too. You can change the tabs and 
margins dynamically as you print by 
sending the ASCII codes down the 
line." 

"How would you do that?" 

"Well, it might be difficult with 
some word processing programs. 
Some packages don't have any provi¬ 
sion for embedding the nonprinting 
ASCII codes, but other packages do. 
In WordStar, for instance, you would 
use the control P series of commands. 
In Apple Pie, you ought to be able to 
use the control A commands." 

"Another sure way to do it is to 
write your text as a Basic program us¬ 


ing print statements. You could in¬ 
clude CHR$ statements that send out 
the right hex code in the Basic pro¬ 
gram. You could print out stuff with 
all sorts of fancy margins, columns 
and underlines." 

Vic was only half listening. He was 
peering inside the printer and I could 
tell he couldn't wait to take the top 
off. Vic doesn't care much for soft¬ 
ware, but he loves the hardware. He 
used an alien wrench and a phillips 
screw driver and had the cabinet off 
almost before I had a chance to pull 
the plug. The howl of the fan died 
away and left the room comparative¬ 
ly quiet. 

"Hmmm..." Vic said. "Not too 
many moving parts. Sure is easy to 
get the ribbon and print wheel in and 
out. They use an optical sensor to 
position the print mechanism. Good 
quality circuit boards. Looks like a 
custom IC to do the logic. Nice power 
supply with a good size transformer." 

"I see what the fan is for. They 
have it blowing over the power sup¬ 
ply and over these big resistors. 
Those resistors have gotta be con¬ 
nected with the motor." 

"Do you think they really need that 
fan, or is it conservative engineer¬ 
ing?" I asked. 

"I'm sure they were being conser¬ 
vative. I'll bet you could run the thing 
for hours without the fan and not 
have it heat up. It all depends on 
how much you run the motor. When 
it's just sitting you sure don't need 
the fan." 

"Could we put in a second switch 
and cut it out when it isn't needed?" 
I asked. 

"Bad engineering," Vic scowled. 
"Liable to forget it. A radio ham I 
know had one trick for a loud fan. 
Used to put a heavy diode in series 
with the motor. Made it run slower, 
but a whole lot quieter. Best thing, 
besides putting in a quieter fan, 
would be a little thermostat. Sure to 
void your warranty if you do it 
though." 

Vic prowled around the printer's 
insides and tried to identify the func¬ 
tion of each part. He was pleased 
with the installation of the parallel in¬ 
terface board. I read him pieces out of 
the manual including the fact that the 
RS-232C serial version came with a 
32-byte buffer. We both agreed that 
we would have traded the power-on 
light on the front panel and one of the 
platen knobs for a couple of K of print 
buffer; the redundant platen knob 
made the machine take up an inch 



The print mechanism operates only when moving from left to right. The hammer strikes the print wheel to 
make fully formed characters on the paper. A manual control sets the force of the hammer and lets you 
make up to five carbon copies. Other manual controls set the line spacing and provide for easy paper posi¬ 
tioning. 
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TEXAS COMPUTER SYSTEMS 


TRS-80 


COLOR COMPUTER 

Original and TCS versions 

TCS 16k Ext. Basic.$439 

MODEL II and MODEL 16 TCS 32k Ext. Basic.$499 


MODEL III 48k 2 Disk 
Systems from $1795 


TANDON BARE DRIVES HARD DRIVE ADD-ON 

5V4 inch 40 and 80 track drives for most popular computers 
8 inch floppy & Winchester type 
Single & double sided available ACCESSORIES 


PRINTERS SOFTWARE 

RS Printers / Epson / Okidata _ ___ 

C-ltoh & other popular printers WORD PROCESSING 


► ••••••Call for our CATALOG ••••••« 

For fast, efficient service. Heart of we can air freight from Dallas 

TEXAS COMPUTER SYSTEMS 

P.O. Box 1327 Arlington, Texas 76004-1327 

★ Toll Free Number 800 433-5184 
Texas Residents 817 274-5625 

* Prices subject to change at any time 
* No Tax out-of-state. Texans add 5% 


Payment Money order, cashiers or 
certified check Visa/MC 


Circle 93 on Reader Service card. 


WARNING! 

Electric Power Pollution. 

Spikes & Lightning 
HAZARDOUS to 
MICROCOMPUTERS!! 

Patented ISOLATORS provide ls0 ' 1 

protection from ... 

| • Computer errors cause by 

power line interference ^ 

| • Computer errors due to system 
equipment interaction 
| • Spike damage caused by 

copier/elevator/air conditioners IS0 2 

1 Lightning caused damage 
MONEY BACK GUARANTEE! Pat #4 ' 259 ' 705 
| • ISOLATOR (ISO-1) 3 isolated 3-prong sockets; Spike Suppression; 

useful for small offices, laboratories, classrooms.$69.95 

| • ISOLATOR (ISO-2) 2 isolated 3-prong socket banks; (6 sockets 
total); Spike Suppression; useful for multiple equipment installa¬ 
tions.$69.95 

• SUPER ISOLATOR (ISO-3) similar to ISO-1 except double isolation & 

oversize Spike Suppression; widely used for severe electrical noise I 

situations such as factories or large offices.$104.95 

> SUPER ISOLATOR (ISO-11) similar to ISO-2 except double isolated 
socket banks & Oversize Spike Suppression; for the larger system in 
severe situations.i.$104.95 | 

• MAGNUM ISOLATOR (ISO-17) 4 Quad Isolated Sockets; Multiple 

Spike Suppressors; For ULTRA-SENSITIVE Systems in extremely 
Harsh environments.$181.95 | 

I • CIRCUIT BREAKER, any model (Add-CB).Add $9.00 

• REMOTE SWITCH, any model (Add-RS).Add $16.00 

| AT YOUR DEALERS MasterCard, Visa, American Express 

ORDER TOLL FREE 1-800-225-4876 (except AK, HI, PR & Canada) 


/*?*/ Electronic Specialists, Inc. 

171 South Matn Street. Box 389 Natick Mass 01760 
(617) 655 1532 



COMPUTER KITS - FROM $69.95 


LNW SEMI-KITS can save you hundreds of dollars. By obtaining your own parts at the lowest 
possible cost and assembling the LNW SEMI-KITS, you can have the most highly acclaimed 
microcomputer in the industry-the LNW80. The LNW SEMI-KITS are affordable modules. You 
can start with a modest cassette system and expand to afull 4Mhz TRS-80 compatible system with 
5 or 8 inch double density disks and color at any time. 

A. LNW80 CPU - Made of high quality FR4 glass epoxy double sided circuit material, with plated- 
through holes and gold edge connector. It is fully solder-masked and silk screened. Here are just 
some of the outstanding features you will have when your LN W80 CPU board is fully assembled: 
• 16K RAM • Color and black and white video • 480 x 192 high resolution graphics • 64 and 80 
column video • 4 Mhz Z80A CPU • Upper and lower case display • 500 and 1000 baud cassette 
I/O -$89.95 

B. SYSTEM EXPANSION-Expandthe LNW80 computer board, TRS-80and PMC-80 computer 
with the following features: • 32K memory • Serial RS232C and 20Ma port • Real time clock • 
Parallel printer port • 5 inch single density disk controller • Expansion bus (screen printer port) • 
Onboard power supply • Solder-masked and silk screened legend- $69.95 (tin plated contacts)- 
$84.95 (gold plated contacts) 

C. KEYBOARD- 74 key expanded professional keyboard-includes 12 key numeric keypad. Fully 
assembled and tested. - $99.95 

D. COM PUTER CASE -This stylish instrument-quality solid steel case and hardware kit gives your 
LNW80 that professional factory-built appearance. - $84.95 Add $12.00 for shipping. 

E. SYSTEM EXPANSION CASE- This stylish instrument-quality solid steel case and hardware kit 
gives your SYSTEM EXPANSION interface that professional factory-built appearance. -$59.95 
Add $10.00 for shipping. 

F. LNW80 CPU - HARD TO FIND PARTS KIT - $82.00 

G. LNW80 VIDEO - HARD TO FIND PARTS KIT -$31.00 

H. SYSTEM EXPANSION - HARD TO FIND PARTS KIT - $27.50 

I. LEVEL II ROM set. (6 chip set) - $120.00 

VISA and MasterCard accepted. Add $3.00 for shipping plus $1.00 for each additional item. All 
shipments via UPS surface. Add $2.00 for U.S. Mail. Shipments outside continental U.S.: funds must 
be U.S. dollars. Sufficient shipping costs must be included with payment. 


ORDERS & INFORMATION - (714) 544-5744 
SERVICE-(714) 641-8850 


LNW Research Corp. 

2620 WALNUT Tustin, CA. 92680 A 
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more space, and you can hear it when 
it's on. And operating with an RS- 
232C printer is easier if the printer 
has a good size buffer. 

Vic declared himself pleased and 
put the machine back together. We 
had just started it printing again 
when my wife walked in. 

"Oh," she said, "that printer 
sounds just like an office typewriter 
being run by a very efficient sec¬ 
retary!" 

I silently reflected that we had 
been married too long—we were 
thinking too much alike. Aloud I said, 
"Look at the print quality. It's excel¬ 
lent. I can't wait to tell the Feds." 

For a moment, I thought I was 
about to die. Vic was staring at me in 
a strange way. *He was holding his 
breath and flexing his arms. Vic's on¬ 
ly contact with the Feds was through 
representatives of the Department of 
the Treasury. They took a deep inter¬ 
est in his synthetic fuel production 
plant. The plant was located in his 
garage and it included a copper coil 
which slowly dripped a clear liquid 
into Mason jars. Vic called his "fuel" 
Old Megabyte, and it had provided 
the inspiration for more than one of 
our research projects. 

The idea of one of his neighbors 
"telling" something to the Feds 
meant only one thing to Vic: They 
were turning him in. I started to ex¬ 
plain, but the story about IRS day¬ 


dreams took on a very hollow sound. 
I began to stammer more as his face 
turned a deeper and darker red. 

Vic stormed out of the house, leav¬ 
ing my head intact; he left the TP-I 
behind. I decided to let him cool 
down before trying to explain again. 


S ince the WordStar word pro¬ 
cessing program from Micro¬ 
Pro is so popular, you might be in¬ 
terested in how the Smith-Corona 
TP-I interfaces with WordStar. I 
used the WordStar INSTALL.COM 
program and selected "Teletype¬ 
like Printer That Can Backspace" 
from the menu. The TP-I under¬ 
stands the WordStar commands 
and performs those within its ca¬ 
pabilities beautifully. The special 
commands it can perform include 
underlining, boldface/double 
strike, strikeout and overprinting. 
The TP-I doesn't provide subscript 
or superscript printing. 

Underlining is done using the 
control-P control-S sequence to 
begin the underline and the identi¬ 
cal sequence to turn it off. The TP- 
I/WordStar combination under¬ 
lines only the characters, skipping 
the spaces. 


That was four weeks ago. My wife 
has gotten out two issues of her 
newsletter on the TP-I and they look 
great. I am growing a beard and may 
try to sneak out of the house some 
night next week. Meanwhile, I hope 
the IRS gets to me before Vic does.B 


The double strike and bold print 
features of WordStar also work 
with the TP-I, but the character 
positioning of the printer is so 
good that it's hard to tell when a 
double strike has taken place. This 
feature could be useful when mak¬ 
ing multiple carbons, but the 
printer also has a separate manual 
impression control to increase the 
force of the hammer strikes. The 
multi-strike bold print feature 
does make a visible difference in 
the darkness of characters even 
though the TP-I does not have the 
microspace feature most printers 
use for bold print. 

The strikeout feature of Word¬ 
Star works with the TP-I to allow 
line-in line-out format in legal and 
administrative documents. In this 
format, corrections are shown by 
overstriking the old words with 
dashes. WordStar makes the over¬ 
strike simple, using control-P, 
control-X, the old words, control-P 
and control-X. The program in¬ 
serts the overstruck dashes. The 
control-P commands simply call 
the menu and do not appear in the 
text line on the screen. 

A separate overstrike function 
exists in WordStar, which the TP-I 
will also respond to. The over¬ 
strike function is normally used to 
place accent marks on foreign 
words. This function is limited on 
the TP-I because most of the pres¬ 
ently available printwheels have a 
vertical apostrophe that doesn't 
look like an accent and no other 
accent marks. But if you have 
some other use for an overstrike 
function (such as striking out with 
a backslash instead of a dash), the 
TP-I will do it. 

The TP-I is a low-priced printer 
with useful capabilities. When it is 
combined with a powerful word 
processing program such as Word¬ 
Star, certain special functions 
become simple to use.B 



A rear view of a TP-I equipped with a parallel port. Note the "Made in U.S.A ." label. There is also a label 
certifying that the printer has met the FCC Part 15 rules pertaining to radio frequency emission. The two 
parts of the TP-I that could use better "human engineering" are also shown in this picture—the fan creates 
too much high-pitched noise for pleasant operation in a quiet setting, and the power switch requires a little 
fumbling to find. 


WordStar and the TP-I 
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Explore the excellence of your ZX81 with a 


nenoPAK 

ncnopAK 


I'JCl'IWfni 




ncnoraH64h memory 

Give your diminishing 


extension for 
memory more 


$179.95 

byte. 


MEMOPAK 64K RAM $179.95 

The Sinclair ZX81 has revolutionized 
home computing. The MEMOPAK 64K 
RAM extends the memory of ZX81 by a 
further 56K to a full 64K. It is neither 
switched nor paged and is Directly 
Addressable. The unit is user trans¬ 
parent and accepts such basic com¬ 
mands as 10 DIM A (9000). It plugs 
directly into the back of ZX81 and does 
not inhibit the use of the printer or other 
add-on units. There is no need for an 
additional power supply or leads. 

Description of memory 

0-8K . . . Sinclair ROM 
8-16K . . . This section of memory 
switches in or out in 4K blocks to leave 
space for memory mapping, holds its 
contents during cassette loads, allows 
communication between programs, and 
can be used to run assembly language 
routines. 

16-32K . . . This area can be used for 
basic programs and assembly language 
routines. 

32-64K . . . 32K of RAM memory for 
basic variables and large arrays. With 
the MEMOPAK 64K extension the ZX81 
is transformed into a powerful com¬ 
puter, suitable for business, leisure and 
educational use. at a fraction of the cost 
of comparable systems. 


MEMOPAK 16K RAM $59.95 

With the addition of MEMOPAK 16K. 
your ZX81 will have a full 16K of Di¬ 
rectly Addressable RAM. It is neither 
switched nor paged and enables you to 
execute longer and more sophisticated 
programs and to hold an extended data 
base. 

The 16K and 64K Memopaks come in 
attractive, custom-designed and engi¬ 
neered cases which fit snugly on to the 
back of the ZX81 giving a firm connec¬ 
tion. 

Free service on your MEMOPAK 

Within the first six months, should any¬ 
thing go wrong with your MEMOPAK, 
return it to us and we will repair or 
replace it free of charge. 


Try MEMOPAK with no obligation 

You can use our MEMOPAK in your 
home without obligation. After 10 days 
if you are not completely satisfied, 
simply return it for a full refund. 

Coming soon. 

A complete range of ZX81 plug-in 
peripherals: 

MEMOTECH Hi-Res Graphics 
MEMOTECH Digitising Tablets 
RS232 Interface 
Centronic Interface and 
Software Drivers 

All these products are designed to fit 
“piggy-back” fashion on to each other 
and use the ZX81 power supply. 

Further information forthcoming. 


^Memotech Corp. 7550 W. Yale Ave. Suite 220 Denver, Colo. _ 

Yes! I would like to try the Memopak. I understand that if I’m not complete satisfied, 

1 I can return it in 10 days for a full refund. Price + Qty. Amount 


Act. No. 
Name 


□ Check 

Memopak 64k RAM 

$ 179.95 



□ Visa 

Memopak 16k RAM 

S 59.95 



□ NIC 

Shipping and Handling 

S 4.95 


$ 4.95 




Total 



Exp. 


t U.S. Dollars 


Street 


| Cit y. 

i MC08 


State 


Zip 


IWJUittii 

Memory Extention Specialists 


Memotech Corporation 
7550 West Yale Ave., Suite 200 
Denver, Colorado 80227 

Ph.(303) 986-1516 
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Introducing the 
Sinclair ZX81. 

If you're ever 
going to buy a personal 
computer, now is the time 
to do it. 

The Sinclair ZX81 
is the most powerful, yet 
easy-to-use computer 
ever offered for any¬ 
where near the price: 
only $99.95* completely assembled. 

Don't let the price fool you. The ZX81 has 
just about everything you could ask for in a per¬ 
sonal computer. 

A breakthrough in personal computers. 

The ZX81 is a major advance over the origi¬ 
nal Sinclair ZX80-the first personal computer to 
break the price barrier at $200. 

In fact, the ZX81 's 8K extended BASIC offers 
features found only on computers costing two or 
three times as much. 

Just look at what you get: 

■ Continuous display, including moving graphics 


■ Multi-dimensional 
string and numerical arrays 

■ Mathematical and scien¬ 
tific functions accurate to 
8 decimal places 
■ Unique one-touch entry 
of key words like PRINT, 

RUN and LIST 

■ Automatic syntax error 
detection and easy editing 

■ Randomize function 
useful for both games and serious applications 

■ 1K of memory expandable to 16K 

■ A comprehensive programming guide and 
operating manual 

The ZX81 is also very convenient to use. It 
hooks up to any television set to produce a clear 
32-column by 24-line display. It comes with a 
comprehensive programming guide and oper¬ 
ating manual designed for both beginners and 
experienced computer users. And you can use 
a regular cassette recorder to store and 
recall programs by name. 



Sinclair technology is also available in Timex/Sinclair computers 
under a license from Sinclair Research Ltd. 





























Order at no risk.** 

We'll give you 10 days to try out the ZX81. If 
you're not completely satisfied, just return it to 
Sinclair Research and we'll give you a full refund. 

And if you have a problem with your ZX81, 
send it to Sinclair Research within 90 days and 
we'll repair or replace it at no charge. 
Introducing the ZX81 kit. 

If you really want to save money, and you 
enjoy building electronic kits, you can order the 
ZX81 in kit form for the incredible price of just 
$79.95.* It's the same, full-featured computer, 
only you put it together yourself. We'll send com¬ 
plete, easy-to-follow instructions on how you can 
assemble your ZX81 in just a few hours. All you 
have to supply is the soldering iron. 


These numbers are for orders only. If you just 
want information, please write: Sinclair Research 
Ltd., 2 Sinclair Plaza, Nashua, NH 03061. 

* Plus shipping and handling. Price includes connectors for TV and cassette, AC adaptor, and 
FREE manual. 

** Does not apply to ZX81 kits. 



A leader in microelectronics. 

The ZX81 represents the latest technology in 
microelectronics. More than 10,000 are sold 
every week. In fact, the ZX81 is the fastest selling 
personal computer in the world. 

We urge you to place your order for the 
ZX81 today. 

To order. 

To order, simply call toll 
free. Or use the coupon below. 

Remember, you can try it for 
10 days at no risk.** The sooner 
you order, the sooner you can 
start enjoying your own 
computer. 

Call toll free 800-543-3000. 

Ask for operator #509. 

In Ohio call: 800-582-1364; 
in Canada call: 513-729-4300. 

Ask for operator #509. Phones 
open 24 hours a day, 7 days 
a week. Have your MasterCard 
or VISA ready. 


NEW SOFTWARE; Sinclair has 
published pre-recorded pro¬ 
grams on cassettes for your 
ZX81. We're constantly coming 
out with new programs, so we'll 
send you our latest software 
catalog with your computer. 


16K MEMORY MODULE: Like 
any powerful, full fledged com¬ 
puter, the ZX81 is expandable. 
Sinclair's 16K memory module 
plugs right onto the back of 
your ZX81. Cost is $49.95, plus 
shipping and handling. 


indair 


To order call toll free: 800-543-3000 


Ad Code 


08KM 


Price* 


Qty. Amount 


ZX81 

$99.95 



ZX81 Kit 

79.95 



16K Memory Module 

49.95 



Shipping and Handling 

4.95 


$4.95 

TOTAL 



MAIL TO: Sinclair Research Ltd., 

One Sinclair Plaza, Nashua, NH 03061. 

Name_ 


Address. 











































Sinclair Does It Again! 


Sinclair will soon be invading the U.S. with a low-cost (what else?) color 
computer featuring improved graphics and a truly "expanded " Basic. 



F. Edmondson 


T he British Broad¬ 
casting Corporation recently 
planned a series on the microcomput¬ 
er, and as part of this plan devised 
complete specifications for a color 
computer and a Basic to go in it. 
When the BBC failed to award the 
contract to Clive Sinclair, he was not 
noticeably pleased, and went ahead 
with his own machine. The Spectrum 
is thus thought by many people to be 
Sinclair's comment on the whole 
matter. It is quite a comment. His 
machine costs less than half the price 
of the BBC micro, and, according to 
Sinclair, is more powerful. 

The Spectrum color computer 
comes with a 16K Basic and Operat¬ 
ing System ROM (twice the size of 
that fitted to the ZX81) and with 
either 16K or 48K of RAM. The com¬ 
puter plugs directly into the back of a 
standard British PAL color or black 
and white television set. A modified 
model will be needed for operation 


with the U.S. 

TV system: Sinclair is ini¬ 
tially producing for the home mar¬ 
ket, but expects to produce for export 
later in the year. 

The price of the basic 16K RAM 
machine is set at £125, while the 48K 
model costs £175. The basic machine 
is readily upgraded to 48K by a £60 
on-board addition. Judging by the 
current stateside prices of the ZX81, 
I'd estimate the U.S. price of the 16K 
Spectrum will be in the region of 
$270, and the 48K machine, $375. (A 
conversion rate of $2.14 to the £ 
seems to be about right.) This is a fan¬ 
tastic value for the money, and is 
achieved by "elegant design" (Clive's 
words) that limits the IC count to 14— 
which includes eight memory chips. 

There are also substantial improve¬ 
ments to the keyboard, which ZX81 


o w n - 
ers such as my¬ 
self will welcome. The Spectrum has 
40 moving keys, similar to those used 
on the Sinclair Oxford calculator. 
These keys are made of a non-slip 
rubber to which one readily becomes 
accustomed. As with the ZX81, each 
key performs several functions, and 
is marked accordingly. Only the 
small red set of markings on the key- 
tops was found to be too small and 
difficult to read. 

There is an auto-repeat on all keys 
with full upper- and lowercase and a 


Address correspondence to F. Edmondson, 59 
Grange Road, Dorridge, Solihull, West Midlands, 
B93 8QS England. 
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Photo 1. The Spectrum keyboard is close to standard typewriter size. The moveable keys give a more satisfying 
"feel" than the ZX81's membrane surface. 


shift lock. The new keyboard is about 
30 percent bigger than the old, bring¬ 
ing the key spacing to around 90 per¬ 
cent of a full-size keyboard. Touch¬ 
typing is possible for alphanu¬ 
meric characters. A simple Poke to a 
location in RAM will add a beep to 
any keystroke, as confirmation that a 
key has been pressed. I found this 
useful before I learned the "feel" of 
the keys. 

The screen shows 24 lines of 32 
characters; the bottom two lines are 
for editing and checking. Sinclair 
states that user software can generate 
40 characters per line to make the 
machine videotext-compatible. Text 
and graphics can be displayed at the 
same time. 

Graphics 

The graphics are high-resolu¬ 
tion—256 dots horizontally and 175 
vertically—and are each individually 
addressable. These are memory- 
mapped in the RAM, one byte of 
RAM being dedicated to each 8x8 
pixel character square. Just over 8K 
bytes of RAM remain after meeting 
the needs of the display and general 
housekeeping. 

Eight foreground and eight back¬ 
ground colors, normal and extra 
brightness with flashing or steady 
mode, are available. Unfortunately 
the bandwidth limitation of PAL col¬ 
or encoding is the overall limiting fac¬ 
tor of the system, and so the display 
does not do justice to the machine's 
software. You can see this when you 
compare horizontal and vertical 
lines. An RGB output to a monitor 
would be a great help in fully using 
the superb color graphics display. 

Sinclair has provided an unusual 
facility for defining new characters. 
Twenty-one such characters may be 
created and used quite simply by en¬ 
tering Graphics mode and typing the 
relevant letter key (A to U). The new 
characters consist of 8 x 8 squares of 
pixels typed in as eight eight-digit 
binary numbers. You could write a 
short program to simplify the actual 
poking of the digits into memory 
location. 

Graphics are limited by memory 
considerations, and form an internal 
rectangle on about 70 percent of the 
screen. Clear and adequate instruc¬ 
tions in the manual let you draw 
straight lines and circles with simple 
commands. Five short statements 
will produce a pair of sets of cotan- 
gential circles. These are 
CLS:FORA = 1TO80STEP 2:CIRCLEA,86, 


A:CIRCLE255-A,86,A:NEXTA 
The speed and regularity with which 
the nests of circles are produced is 
most impressive. 

Colors are equally simple to pro¬ 
duce. Background is defined as 
"paper" while the characters are re¬ 
ferred to as "ink." The colors them¬ 
selves range from 0 (black) to 7 
(white) and are labelled as such on 
the numerical keys. Two values of 
brightness are available. 

Text can be printed using the exist¬ 
ing ZX printer, which interfaces di¬ 
rectly with the Spectrum. Power is 
derived from the computer; the tiny 
printer plugs into the back of the 
computer with a socket for further at¬ 
tachments. The copy command re¬ 
sults in the transfer of the complete 
screen contents directly to paper. The 
electrostatic paper is just four inches 
wide and copies well. 

The circles for which the program 
has been given printed out as clearly 
as they showed on the screen, and 
text is perfectly legible despite the 
small size. 

Whereas Sinclair has recently re¬ 
duced the U.K. price of the 16K RAM 
kit for the ZX81 from just under £50 to 
£30, the price of the printer has been 
increased from just under £50 to just 
under £60. Sinclair intends shortly to 
offer a standard RS-232 interface 
which will permit the use of other 
types of printers. 

Storage 

Another item due for later release 
is the ZX Microdrive, which is a new, 
low price micro-floppy. Each can 
hold as much as 100K bytes on a 
single changeable disk. The data 
transfer rate is 16K bytes per second. 
Up to eight Microdrives can be con¬ 
nected to the Spectrum—and may 


well be, for the projected cost per 
drive is only £50! 

Average access time is said to be 
less than 3.5 seconds, which suggests 
that random access will not be used. 
However, the high speed of data 
transfer will make this a most attrac¬ 
tive alternative to the conventional 
tape recorder. The keywords open, 
close, move, erase, catalogue and for¬ 
mat are already in the ROM and are 
ready to be used when a disk is added. 

This new interface and drive open 
up possibilities for the Spectrum in 
offices, schools and industry. Net¬ 
works of ZX Spectrum machines can 
share common facilities, and be 
linked to larger machines and 
equipment. 

The tape cassette port of the Spec¬ 
trum has an improved interface. A 
tone leader is transmitted before 
the data in order to overcome the 
problems generated by the automatic 
recording controls of some tape re¬ 
corders, and a Schmitt trigger helps 
remove noise on playback. Pro¬ 
grams, screens, blocks of memory, 
string and character arrays can all be 
saved, and verified after saving. Pro¬ 
grams and arrays can also be merged 
from tape, which is most useful when 
handling long programs. 

The tape data transfer rate has been 
improved to 1500 baud. The change 
has the disadvantage of making it im¬ 
possible to run ZX81 tapes directly 
into the Spectrum. No doubt this 
problem will shortly be overcome by 
one or other of the interested groups 
of enthusiasts. 

Perhaps the most visually impres¬ 
sive of all the new facilities that the 
Spectrum provides is that of saving 
the contents of a color screen. The 
command SAVE"Name'' SCREEN $ 
results in quite a few seconds of re- 
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cording by the machine, and as many 
more on playback. The replayed pic¬ 
ture is built up as three wide horizon¬ 
tal bars, each of which in turn is built 
up by successive alternate lines; 
finally, the color is added, and your 
masterpiece is reborn! 

Language 

ZX81 Basic is essentially a compati¬ 
ble subset of the Spectrum Basic—on¬ 
ly four words are redundant: fast and 
slow (the Spectrum runs only at fast, 
but has the steady display of slow), 
scroll (now automatic) and unplot 
(plotover is now used). You should 
thus have little difficulty in transfer¬ 
ring programs from the ZX81 to the 
new machine. 

Too often when examining "ex¬ 
panded" Basics, I find that the new 
facilities are by no means as powerful 
as the increase in size would lead me 
to expect. The Spectrum Basic is an 
exception: multistatement lines have 
been introduced (ink, paper, bright, 
flash, over and inverse control fore¬ 
ground and background colors); a full 
data mechanism has been provided; 
user-definable functions (DEF FN) 
have been established; multidimen- 


Circle 302 on Reader Service card. 


Software for 

NorthStar 

Users 


EXPENSE PROFILE $29.95 

Now a program that really helps at income tax time 
it summaries expenses by categories and by per¬ 
son Makes SEPARATE vs JOINT TAX RETURN 
comparisons simple 

Promotes frequent review of spending habits Guid 
ed by MENUS add new expenses categories and 
users anytime Quickly search to any item to make 
changes Store expenses on disk automatically 

DYNAMIC BUDGET $29.95 

Cope with rapidly changing economic conditions 
Forcast effects Of INFLATION on your family CAL 
ENDAR buiit*in so recurring items like rent are en¬ 
tered only once 

Monthly listings of expenses income and balance 
Change or add 'terns anytime data automatically 
stored on disk 

PATHFINDER DISASSEMBLER $22.50 

Z80 or 8080 code Pauses at each jump or call to 
allow you to follow program or continue straight 
ahead Printer & video output 

KID MATH $17.50 

Math drill Watch speed accuracy and confidence 
grow 

CP/M versions 

available soon 

First class postage paid inU S MO residents add 5% tax 

The Software Connection 

10703 Meadowhill Rd 
Silver Spring, MD 20901 

Dept KB 


The Spectrum is a 
good bargain, and 
since its sales will 
undoubtedly be high, 
there should be many 
programs for sale. 


sional arrays are now permitted; and 
strings can be concatenated or sliced. 

The computer prints eight decimal 
digits, but holds numbers to nine and 
a half digits in memory. This is much 
better than in many more expensive 
machines. ASCII code is now used for 
the alphanumerics, which will be a 
great help to machine code en¬ 
thusiasts. 

Docs 

The Spectrum comes completely 
assembled, with power supply and 
manuals. There is a short book for 
newcomers to computing, and a de¬ 


Circle 140 on Reader Service card. 


OMNITEK COMPUTERS 
INTERNATIONAL, INC. 

1 300 MAIN STREET 
TEWKSBURY, MASS 
617-851-4580 

Smith-Corona Daisy Wheel Printer..639.00 


Verbatim 5.25” D. L.25.00 

16K RAM KITS.13.00 

Okidata Microline 80.3 19.00 

Okidata Microline 82A.434.00 

Okidata Microline 83A.679.00 

Epson MX-80.439.00 

Epson MX-80 FT.544.00 

Radio Shack Mill w/48K.879.00 


Radio Shack Mill w/48K and 2 40T dr 

1649.00.and RS232.1739.00 

40track 5.25” Tandon TM-100-1 ...284.00 
80 track 5.25” Tandon Dual Head..464.00 


5.25” Power Supply and case.39.00 

8” Power Supply and case.99.00 

CENTRONICS 739 Printer.469.00 


TRS-80 is a registered trademark of 
Tandy Corp. 

Prices are for mail order only. 
TERMS: Check, money order. Mastercard 
and Visa accepted. FOB Tewksbury- 
freight extra. Mass residents add 5% 
sales tax. Write for FREE CATALOG. 


tailed manual for second reading. 
This latter volume is well written: it 
contains clear explanations illustrat¬ 
ed by simple programs. The index is 
comprehensive, and contains a built- 
in guide to the keywords—handy for 
people who discover this before 
struggling to learn the layout of the 
keyboard. 

Programs on music, random lines 
and movement are interesting, and 
form the basis of further efforts. The 
example on movement (a seconds 
clock) demonstrates in a simple way 
how the command Draw Over l;x,y 
draws a line to a coordinate x,y, and a 
repetition of the identical command 
removes the line. This is very helpful 
with games and cartoons. Color and 
graphic codes can be inserted into 
text as desired. 

Sound 

The Spectrum contains a small 
speaker. Its quality is not particularly 
good, but its utility is high. You can 
use it to make "music." The com¬ 
mand is BEEPa,b, where a is the dur¬ 
ation of the note in seconds and b the 
pitch. Middle C is 0, 12 is the first oc¬ 
tave, etc. Pitch can be expressed as an 
integer, a negative number or a deci¬ 
mal. Ten octaves are covered. 

Output via the jack sockets is pro¬ 
vided so you can amplify the signals 
or use a separate speaker. The choice 
of 12 intervals per octave corre¬ 
sponds to the number of notes, 
sharps and flats per octave and helps 
the musically talented programmer 
in transcribing from music sheet to 
machine. 

Conclusion 

The ZX Spectrum is as great an ad¬ 
vance over the ZX81 as the ZX80 was 
over its competitors at the time of its 
introduction. It offers color, im¬ 
proved graphics and a well-planned 
ROM Basic, with the prospect of 
wide adaptability through the RS-232 
inferface. 

The Spectrum is a good bargain, 
and since its sales will undoubtedly 
be high, there should soon be many 
programs for sale on cassette. Sinclair 
has recently made agreements with 
ICL and Psion software producers to 
extend their range of tapes. The Psion 
range, for example, includes Back¬ 
gammon, a six-level chess and busi¬ 
ness programs entitled Vu-Calc and 
Vu-File. ZX81 payroll and tax pro¬ 
grams—suitable for the U.K. tax 
laws—should soon be translated to 
the Spectrum machine. ■ 
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Circle 268 on Reader Service card. 



DAISY WHEEL 
PRINTER 


LETTER QUALITY 


SMITH-CORONA TP-1 

• Parallel Centronics Interface 
• Serial RS232 Interface 
• 120 Word/min. 


AS LOW AS 



MICRO TECHNOLOGY 

7817 Ivanhoe Ave. 

La Jolla, CA 92037 

( 714 ) 457-2149 


Circle 243 on Reader Service card. 


COappxg Ktamdlo 

Offers Discounts on All 

TRS- 80 * 

COMPUTERS 

We Have What You Are Looking For 
* Free Shipping Within United States 


* 26-1006 Mod III 48K .52,055.00 

* 26-30014K Color . 310.00 

* 26-3002 16K Color . 455.00 

* 26-3003 32 K Color . 520.00 


* No Tax On Out of State Shipments 

For Additional Prices and 
Shipping Information 
Call Toll Free 

1-800-545-9019 

N.M. Residents Call 257-7865 
or write 

HAPPY HANDS 

P.O. DRAWER I 
RUIDOSO, NEW MEXICO 
88345 


Circle 308 on Reader Service card. 


COMPUTER CASSETTES 
100% ERROR-EREE 



Circle 356 on Reader Service card. 


Get better looking with your IBM. 

Introducing the PC Pedestal™ from Curtis Manufacturing 



Now you can get a real good look 
Personal Computer. 

With Curtis Manufacturing’s new 
PC Pedestal™ you can tilt or swivel the 
IBM display unit to suit yourself. 

No more bobbing and weaving 
to avoid reflections. No more squint¬ 
ing to minimize glare. 

The PC Pedestal™ virtually 
eliminates backache, eye strain, and 
fatigue. And that results in greater 
comfort and increased productivity 
all around. 

Developed exclusively for the 
IBM Monochrome Display, 


at 


your IBM the PC Pedestal™ 


PC PEDESTAL 15 


PRICE QTY. 

$79.95 


EXTENSION CABLES 


49.95 


postage per item 


3.00 


MC-2 

NAME. 


TOTAL 


AMOUNT 


is a perfect match in style, color & finish. 

Best of all, when you see how 
little it costs to gain these benefits, you’re 
going to be looking better already 

Extension Cables, too. 

For even greater flexibility 
in arranging your system com¬ 
ponents, a 3-foot extension cable 
set is also available for your IBM 
display unit: 

Manufacturing Company, Inc. 


CIRTIS 


MAIL TO: 

Curtis Manufacturing Co., Inc. 

One Curtis Road, Winchester, NH 03470 


For credit card orders 
call: 1-800-824-7888 
in California 
1-800-852-7777 
in Alaska & Hawaii 
1-800-824-7919 
ASK FOR OPERATOR 157 


COMPANY 



— □ check □ money order 

□ Master Card □ VISA □ send additional information 

ADDRESS 



account it 

Masrer Card Interbank ti 

CITY 

STATE 

ZIP 

SIGNATURE 

exrrirafion date / 

month year 
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Beat the High Cost 
Of H'88/89 Memory Expansion 

When 48K is not enough, you can expand your H89 to 56K (65K 
with CP/M), for about $100 less than with the Heath memory 
board. All you need are a little time and a few spare parts. 


By Steve Howard 


H ave you bought the latest 
Dungeons and Dragons game for 
your H-89 only to get the "Out of 
RAM" error message while loading? 
Or have you received the same mes¬ 
sage while loading in the updated 
database for the new inventory you 
were working on all weekend? 

The problem is that 48K bytes of 
memory is not quite enough for some 
of the larger programs, especially 
many of those written in Microsoft 
Basic. There is a way, however, to 
beat the high cost of memory expan¬ 


sion in the H-88 or H-89. It will let 
you expand to 56K bytes (65K with 
CP/M) and save a lot of pocket 
change. 

The first step is to obtain the ORG 0 
address-decoder programmable read¬ 
only memory (PROM) chip from 



Fig. 1. Bend pin 4 of each of the new 4116 chips out 
slightly as shown. Place each new chip on an old 
one and solder corresponding pins together with 
the exception of pin 4. 


Heath. Check your CPU board at lo¬ 
cation U517 to see if you have the 
right one. The correct part number, 
which should be on the chip, is 
444-66. A new PROM costs about $12. 

You'll also need eight 4116-4 (or 
faster) dynamic memory chips. 
These are available as expansion kit 
H88-2 from Heath, or from many 
mail-order companies. 

Before you start, check out the ex¬ 
isting chips in your computer. 

You can do this by running any of 
the memory tests available from the 
Heath User's Group, or, more sim¬ 
ply, by using the existing test in the 
H-89 ROM. 

If you wish to run the memory test 
from the ROM, simply hit reset; 
when you get the H: prompt, type G, 
then 7375 and return. The memory 
test will immediately begin execu¬ 
tion, after giving you the name of the 
test and the LWA (last working ad¬ 
dress-highest memory address) of 


Parts List 

QTY 

HEATH PART NO. 

1—Address Decoder . . 

.444-66 

8—MK4116-4. 

.443-904 

(Available as H88-2 

for $39 when last 

checked.) 


1—74S132. 

.approx. $1.25 

1 —3-foot piece of 

30 AWG wire- 

wrap wire 



Steve Howard (8895 72nd St. S., Cottage Grove, 
MN 55016) is president of the St. Paul-Min- 
neapolis Heath User's Group. 
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Fig. 2. Daisychain the select pins (4) of the new memory chips and connect to pin 19 of the left expansion 
bus (P509). 
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your system. After running a few 
minutes, if no errors are detected, 
you're all set to begin. 

Modification Steps 

• Take one of the eight new memo¬ 
ry chips and bend pin 4 out slightly; 
then place it on top of one of the un¬ 
modified chips from the H-88/89 (see 
Fig. 1). 

• With the exception of pin 4, solder 
each pin of the top chip to the corre¬ 
sponding pin of the chip on the bot¬ 
tom. This places all pins except pin 4 
in parallel. Pin 4 is the select line, 
which we will use later. 

• Repeat steps 1 and 2 for seven 
more of the memory chips. 

• Plug the piggy-backed chips back 
into the CPU board. (I used the top 
row of chips, but it makes no differ¬ 
ence which row you choose.) 

• Now you must daisychain the se¬ 
lect pin of each new memory chip 
and connect this wire to pin 19 of the 
left expansion bus, P509 (see Fig. 2). 

• To enable the ORG 0 function for 


You can beat the 
high cost of memory 
expansion with this 
simple Heath modification. 


CP/M, connect a wire from pin 17 of 
the left expansion bus (P509) to the 
middle pin on JJ503. Discard the 
jumper plug that was on JJ503; it's no 
longer needed. 

• Place the jumper plug on JJ501 
and JJ502 so that each is a 1. These 
are the leftmost two pins of the three. 
(Note: JJ501, JJ502 and JJ503 are all 
on the lower center section of the 
board between chips U517 and U554.) 

• Replace the 74LS132 at location 
U562 with a 74S132. The 74LS132 
may work initially, but I recommend 
you change it anyway. U562 is at the 
lower left corner of the board. 

• Recheck all of the ICs to make 
sure they're plugged in properly. 

• Power up the computer and run 
the memory test. Your LWA (last 
working address) should now be 
FFFF hexadecimal or 377377 split 
octal. 

• Boot HDOS and it should now re¬ 
ply with SYSTEM HAS 56K RAM. 

Several H-89/88 owners in my area 
have done this modification with no 
problems. ■ 


Syncom diskettes assure excellent 
archival performance in the 
following ways. 

First, with calibrated coercivity-a 
precisely balanced blend of milled 
ferrous oxides that allows Ectype® 
coating to respond fully to "write" 
signals, for strong, permanent 
data retention. 

Then, a burnished coating surface to 
boost both signal strength and 
packing density. 

Carbon additives drain away static 
charge before it can alter data. 


And, finally, every Syncom diskette 
is write/read-back certified to be 
100% error free. 

To see which Syncom diskette will 
replace the one you're using now, 
send for our free "Flexi-Finder" 
selection guide-and the name of 
the supplier nearest you. 


Balanced coercivity 
of Ectype® coating 
allows write current 
to saturate fully. 


Syncom, Box 130, Mitchell, SD 5730V. 
800 - 843 - 9862 ; 605-996-8200. 


SYNCOM 


A Division of S<hwan's Sales Enterprises, mo 


Manufacturer of a full line of flexible media 




Rely on SYNCOM 
diskettes with Ectype* * 
coating. Balanced coercivity means 
long-lasting signal life. 


What if you want 
more assurance 
your valuable data 

won't fade away? 


Circle 288 on Reader Service card. 




















A Super Synthesizer 

Build the Speak 'N' Sing 2 speech synthesizer, which brings 
hi-fi speech and sound to computing. 


By Richard R. Parry 


H ello, police? I want to report a 
burglary at 211 South Ave. 
Please send police officers to investi¬ 
gate. Thank you." 

When I developed my home secu¬ 
rity system (see "Computerized Secu¬ 
rity and Status System," Kilobaud 
Microcomputing, November 1980, p. 
30), I knew that a desirable feature of 
the system would be an automatic 
call for help. It could save both life 
and property if someone was break¬ 
ing into the house or a fire broke out. 

The call for help should be one that 
everyone can understand. Alarms, 
sirens or flashing lights have hereto¬ 
fore been the traditional means for a 
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machine to communicate an emer¬ 
gency. However, such devices can't 
adequately describe the circum¬ 
stances surrounding an event. 
Speech, on the other hand, can de¬ 
scribe the situation. 

Speech synthesis technology has 
advanced greatly since my article 
was published. With the help of LSI 
(large scale integration) techniques, 
the price of such speech synthesizers 
has decreased to the point where we 
are seeing speech being used to 
bridge the man-machine gap in such 
mundane devices as microwave 
ovens, vending machines and the 
family car. 


This article describes the Speak 'N' 
Sing 2 synthesizer. It can reproduce 
high-quality speech, music and 
sound effects. Speech is reproduced 
using the National Semiconductor 
Digitalker integrated circuit chip set. 
If you want to listen to a demonstra¬ 
tion, call 408-737-3939. 

The heart of the speech synthesizer 
is the speech processor chip (SPC), 
which is responsible for decoding the 
vocabulary stored in external read 
only memory (ROM). The board con¬ 
tains space for two such ROM sets. 
The standard ROM set contains 144 
words and the optional ROM set con¬ 
tains 131 words. 

An additional feature of the Speak 
'N' Sing 2 is a 40-word FIFO buffer. 
This allows the processor to perform 
other operations while speech is be¬ 
ing reproduced. Music and sound 
synthesis is done using an eight-bit 
digital-to-analog converter (D/A). The 
features include: 

• High-quality speech 
•40-word FIFO buffer 

• Interrupt driver capability 

• Music synthesis 

• Sound effects 

• Audio power amplifier with 
volume control to drive external 
speaker 

• Balance control to adjust volume of 
speech and music 

• Simultaneous reproduction of 
music and speech 

• Software available on five-inch or 
eight-inch disk for either 6800 or 
6809 processors using Flex 

•Hardware available as a board 


Richard Parry (38 W255 Deerpath Road, Batavia , 
IL 60510) is an electrical engineer and program¬ 
mer at the Fermi National Accelerator Lab. 



National Semiconductor offers the evaluation board shown here. The user need only add a 9 V supply and 
a speaker. Commands are input via the keypad to the on-board microcomputer. The speech processor 
chip and the word ROMs can be seen on the right side of the board. 



















only, in kit form, or assembled 

and tested. 

The Speak 'N' Sing 2 board de¬ 
scribed here was designed for the 
SS-50 bus. With a little ingenuity you 
could adapt the circuit or the board to 
other systems. 

Speech Synthesis 

There are several ways that you 
can program a computer to speak. 
Waveform digitization was one of the 
earliest methods developed. It's 
basically a brute force technique— 
the word or phrase to be synthesized 
is first recorded using an analog-to- 
digital converter (A/D). The digitized 
data can then be stored in memory, 
on a disk, magnetic tape or various 
other storing media. 

Reproduction requires the opposite 
process. The digital information pre¬ 
viously stored is played back through 
a digital-to-analog converter (D/A). 
Note that the Speak 'N' Sing 2 pro¬ 
vides this method of reproducing 
speech or, for that matter, any other 
sound. But first you must digitize the 
audio signal using a separate A/D 
converter; once digitized, the D/A 
converter on the Speak 'N' Sing 2 
board can be used to reproduce the 
original audio signal with exceptional 
quality. 

This method of speech synthesis 
has the advantage of preserving the 
original speaker's voice and inflec¬ 
tion with high fidelity. In fact, the 
music recording industry is increas¬ 
ingly using digital audio tape record¬ 
ers because of their superiority over 
conventional analog tape recorders. 

Unfortunately, the technique re¬ 
quires a great deal of memory. To 
understand why, you must under¬ 
stand how the speech is recorded. 
Digitizing the signal requires that you 
sample the original waveform. For 
good sound reproduction, the sam¬ 
pling rate must be at least twice the 
highest frequency that you want to 
reproduce accurately. This is re¬ 
ferred to as the Nyquist rate. To 
record a male speaker, 10 kHz is an 
acceptable rate for high-quality re¬ 
cording. Recording a female's or 
child's voice typically requires a 
higher sampling rate. 

Using a ten-bit A/D converter with 
a sampling rate of 10 kHz, a minute of 
speech would require nearly a mega¬ 
byte of memory. This represents a bit 
rate of 100 Kbps (kilobits per second). 
Few, if any, low-cost computer sys¬ 
tems can afford a megabyte to record 
a minute of speech. Obviously the 


Speak ’NT Sing 2 was 
designed for the SS-50 
bus. With a little 
ingenuity you could 
adapt it to other systems. 


sampling rate or the A/D resolution 
can be decreased to reduce the bit 
rate, but this results in lower-quality 
speech; the trick is to reduce the bit 
rate without significantly altering the 
quality. 

Other techniques such as pulse 
code modulation (PCM), differential 
PCM, delta modulation, continuous 
variable slope delta modulation and 
adaptive predictive coding can 
reduce the bit rate to approximately 
30 Kbps. While certainly better, it is 
not quite good enough. 

However, through computer analy¬ 
sis and compression, the bit rate can 
be reduced to approximately 1000 
bps while still keeping speech fidel¬ 
ity. Bit rates as low as 60 to 90 bps are 
possible using phoneme synthesis, 
but the speech sounds more like 
Donald Duck than a human. 

One of the more popular compres¬ 
sion techniques is called linear pre¬ 
dictive coding. If you've listened to 


the Texas Instruments Speak & Spell 
educational toy, you've heard this 
method in action. This technique 
makes it possible to encode speech 
with relatively little data. The name 
comes from the fact that LPC uses 
previous conditions to predict pres¬ 
ent values for filter coefficients. 

The speech synthesis method used 
by the Speak 'N' Sing 2 is called time 
domain synthesis, a technique 
developed by Forrest Mozer. Mozer 
went into the field to develop a talk¬ 
ing calculator for a blind student. The 
results of his efforts have benefited 
us all. The heart of the circuit is a 
speech processor chip which can ad¬ 
dress up to 128 kilobits of ROM 
directly. The SPC uses a speech com¬ 
pression technique that reduces the 
amount of memory needed to store 
speech by removing the redundant 
data from the speech signal. Four ma¬ 
jor methods to do this are: 

1. Elimination of redundant pitch 
periods 

2. Adaptive delta modulation 
coding to minimize bandwidth and 
memory requirements 

3. Phase angle adjustments to 
create mirror image symmetry 

4. Replacing the low-level portion 
of a pitch period with silence. 

Figs. 1, 2 and 3 show the dif¬ 
ferences between the original wave¬ 
form of the word "zone" and the 
digitized version after compression. 



The Speak TV' Sing 2. The four chips at the top of the board are the two ROM sets that contain a total of 
275 words. Below these chips is the speech processor chip which decodes the words in the ROMs. Below 
the SPC is the 40-word FIFO buffer. 
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Circle 390 on Reader Service card. _ 

Z-80 

SINGLE BOARD 
COMPUTER 
$49.95 



The MASTER CONTROLLER 
BOARD contains: 

-Z-80 Microprocessor: will run 
8080/8085 and Z-80 programs. 
72-Parallel I/O lines; three 8255s 
-Keyboard controller: 8279 
12K-EPROM: three sockets for 
2708, 2716, 2732 
2K-RAM: 2114s 
8-Sixteen bit counter timer 
channels: one 8253 and one 
AMD 9513 

2-Serial I/O ports; one Z-80 SIO 
chip. One port has an RS-232 
interface and connector. 
1-High speed arithmetic 
processor: AMD 9511 
All the I/O chips are memory 
mapped AND I/O mapped. A bus 
expansion connector is provided. 
Can be operated on 5 volts only. 

All this on one board less than 
nine inches on a side 

Only three LSI chips (Z-80, 8255, 
and EPROM) plus support gates 
and buffers are required for a 
working controller. 

BARE BOARD $49.95 
With documentation. 

MINIMUM KIT. Includes bare board 
with documentation, one each Z-80, 
8255, 2716, four 2114’s, 4Mhz crystal, 
and support gates and buffers, all 
socketed. $119.95 

MONITOR PROGRAM allows a CRT or 
TTY to control the MASTER CON¬ 
TROLLER. This program requires the 
minimum kit and the serial parts kit. A 
programmed 2716 and listing is 
supplied with the monitor. $29.95. 
Listing Only $19.95 

SERIAL PARTS. Includes 8253, Z-80 
SIO, 1488, 1489, sockets, and DB-25 
connector $49.95 

POWER SUPPLY. 5V2A, -5V%A, 
+12Vy 4 A, -12Vy 4 A. $44.95 

ASSEMBLED and TESTED fully 
populated with monitor program 
less 9511. $399.00 

USA & CANADA include $3.50 postage 
and handling. We ship World Wide 
please include 15% for shipping. 

R.W. ELECTRONICS 

3165 North Clybourn—M 
Chicago, IL 60618 
(312) 248-2480 



Fig. 1. The actual analog waveshape of the spoken word "zone." To the right is the digitized waveshape of 
the word using the compression technique called time domain synthesis. The salient point here is that the 
two waveshapes are very dissimilar. However, to the human ear, both waveshapes sound like the word 
"zone." (Courtesy of National Semiconductor, Inc.) 




Fig. 2. An exploded view of a portion of the analog and digital waveshape of the word "zone ." Once again 
there are vast differences between the waveshapes. Note the dead silence between the pulses of the digi¬ 
tized waveshape on the right, and the lack of prolonged silence in the analog representation on the left. 
(Courtesy of National Semiconductor, Inc.) 


Fig. 1 vividly shows the differences 
between the two waveforms, and 
you might think that the two would 
sound quite different; in fact, they 
sound the same. 

Fig. 2 shows the silence between 
pulses, which reduces the amount of 
information required to store speech. 
Fig. 3 shows the symmetry of the 
pulses, which further reduces the bit 
rate since only half of the speech in¬ 
formation needs to be stored. 

The advantage of speech compres¬ 
sion techniques such as linear pre¬ 
dictive coding and time domain 
synthesis is that both reproduce high- 
quality speech while drastically 
reducing the amount of memory re¬ 


quired to store the speech. The mem¬ 
ory required is sufficiently reduced 
to make storing words in high- 
density ROMs practical. A typical 
8K-byte ROM can contain a full 
minute of high-quality speech. Pre¬ 
recorded ROMs which contain many 
standard or commonly used words 
are available. 

Speech Programming 

Now I'll discuss some general rules 
and comments for programming 
speech using the Speak 'N' Sing 2. 
You program speech by transmitting 
a code for each word you want to 
reproduce. The code for each word is 
shown in Table 1. The standard ROM 
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AMPLITUDE 


Circle 74 on Reader Service card. 




Raw Waveform 


Fig. 3. A minute portion of the word "zone" in an even more exploded view. Again there are marked dif¬ 
ferences between the two waveshapes that to the human ear sound the same. The interesting point here is 
that the digital representation of the waveshape on the right is symmetrical. It is through this symmetry 
and other techniques that you can compress speech by several orders of magnitude. (Courtesy of National 
Semiconductor, Inc.) 


Table 1. Shown here is the root vocabulary contained in the standard and optional ROM sets. 
Note that several of the words are actually suffixes which may be appended to other words. 


ROM SET 1 

HEX 

DEC 

ROM SET 2 

ROM SET 1 HEX 

DEC 

ROM SET 2 

THIS IS - 

00 

00 

ABORT 

CENTI 

48 

72 

MORE 

ONE 

01 

01 

ADD 

CHECK 

49 

73 

MOVE 

TWO 

02 

02 

ADJUST 

COMMA 

4A 

74 

NANO 

THREE 

03 

03 

ALARM 

CONTROL 

4B 

75 

NEED 

FOUR 

04 

04 

ALERT 

DANGER 

4C 

76 

NEXT 

FIVE 

05 

05 

ALL 

DEGREE 

4D 

77 

NO 

SIX 

06 

06 

ASK 

DOLLAR 

4E 

78 

NORMAL 

SEVEN 

07 

07 

ASSISTANCE 

DOWN 

4F 

79 

NORTH 

EIGHT 

08 

08 

ATTENTION 

EQUAL 

50 

80 

NOT 

NINE 

09 

09 

BRAKE 

ERROR 

51 

81 

NOTICE 

TEN 

OA 

10 

BUTTON 

FEET 

52 

82 

OHMS 

ELEVEN 

OB 

11 

BUY 

FLOW 

53 

83 

ONWARD 

TWELVE 

OC 

12 

CALL 

FUEL 

54 

84 

OPEN 

THIRTEEN 

OD 

13 

CAUTION 

GALLON 

55 

85 

OPERATOR 

FOURTEEN 

OE 

14 

CHANGE 

GO 

56 

86 

OR 

FIFTEEN 

OF 

15 

CIRCUIT 

GRAM 

57 

87 

PASS 

SIXTEEN 

10 

16 

CLEAR 

GREAT 

58 

88 

PER 

SEVENTEEN 

11 

17 

CLOSE 

GREATER 

59 

89 

PICO 

EIGHTEEN 

12 

18 

COMPLETE 

HAVE 

5A 

90 

PLACE 

NINETEEN 

13 

19 

CONNECT 

HIGH 

5B 

91 

PRESS 

TWENTY 

14 

20 

CONTINUE 

HIGHER 

5C 

92 

PRESSURE 

THIRTY 

15 

21 

COPY 

HOUR 

5D 

93 

QUARTER 

FOURTY 

16 

22 

CORRECT 

IN 

5E 

94 

RANGE 

FIFTY 

17 

23 

DATE 

INCHES 

5F 

95 

REACH 

SIXTY 

18 

24 

DAY 

IS 

60 

96 

RECEIVE 

SEVENTY 

19 

25 

DECREASE 

IT 

61 

97 

RECORD 

EIGHTY 

1A 

26 

DEPOSIT 

KILO 

62 

98 

REPLACE 

NINETY 

IB 

27 

DIAL 

LEFT 

63 

99 

REVERSE 

HUNDRED 

1C 

28 

DIVIDE 

LESS 

64 

100 

ROOM 

THOUSAND 

ID 

29 

DOOR 

LESSER 

65 

101 

SAVE 

MILLION 

IE 

30 

EAST 

LIMIT 

66 

102 

SECURE 

ZERO 

IF 

31 

( T )ED 

LOW 

67 

103 

SELECT 

A 

20 

32 

< D >ED 

LOWER 

68 

104 

SEND 

B 

21 

33 

( K )ED 

MARK 

69 

105 

SERVICE 

C 

22 

34 

( - )ED 

METER 

6A 

106 

SIDE 

D 

23 

35 

EMERGENCY 

MILE 

6B 

107 

SLOW 

E 

24 

36 

END 

MILI 

6C 

108 

SLOWER 

F 

25 

37 

ENTER 

MINUS 

6D 

109 

SMOKE 

G 

26 

38 

ENTRY 

MINUTE 

6E 

110 

SOUTH 

H 

27 

39 

ER 

NEAR 

6F 

111 

STATION 

I 

28 

40 

EVACUATE 

NUMBER 

70 

112 

SWITCH 

J 

29 

41 

EXIT 

OF 

71 

113 

SYSTEM 

K 

2A 

42 

FAIL 

OFF 

72 

114 

TEST 

L 

2B 

43 

FAILURE 

ON 

73 

115 

TH 

M 

2C 

44 

FARAD 

OUT 

74 

116 

THANK 

N 

2D 

45 

FAST 

OVER 

75 

117 

THIRD 

0 

2E 

46 

FASTER 

PARENTHESIS 

76 

118 

THIS 

P 

2F 

47 

FIFTH 

PERCENT 

77 

119 

TOTAL 

Q 

30 

48 

FIRE 

PLEASE 

78 

120 

TURN 

R 

31 

49 

FIRST 

PLUS 

79 

121 

USE 



EPROM 

PROGRAMMER 

$ 99.95 



PROGRAMS: 2708, 2716, 2732, 
2764, and BEYOND 

DUAL programming voltage 
switch 

PROGRAMMING in progress 
LED 

PROGRAM voltage safety 
switch 

COMPLETE software listing 
for use with MASTER 
CONTROLLER BOARD type 
interface 

PROGRAMS and verifies, 
single and multibyte 

EPROM can be examined and 
transferred to RAM 

“TEXTOOL” socket 

CAN be used in any system 
with two output ports 

COMPLETE KIT with Textool 
socket and software listing 

for $99.95 

2Kx8 6116 RAM or eq. $14.95 
26PIN ribbon cable 3 ft $9.95 
Extra Idenity Modules $4.95 

EPROM PROGRAMMER KIT 
plus MASTER CONTROLLER 
KIT with Monitor program and 
Serial parts including 26 pin 
cable $309.95 

Power Supply, 5V2A, -5Vy 4 A, 
+12Vy 4 A, -12V%A, 18VAC, 

$44.94 

USA & CANADA include 
$3.50 postage and handling. 
We ship World Wide 
please include 15% for shipping. 
R.W. ELECTRONICS 
3165 North Clybourn—M 
Chicago, IL 60618 
(312) 248-2480 
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Table 1 continued. 


s 

32 

50 

FLOOR 

POINT 

7A 

122 

UTH 

T 

33 

51 

FORWARD 

POUND 

7B 

123 

WAITING 

U 

34 

52 

FROM 

PULSES 

7C 

124 

WARNING 

v 

35 

53 

GAS 

RATE 

7D 

125 

WATER 

u 

36 

54 

GET 

RE 

7E 

126 

WEST 

X 

37 

55 

GOING 

READY 

7F 

127 

SWITCH 

Y 

38 

56 

HALE 

RIGHT 

80 

128 

WINDOW 

2 

39 

57 

HELLO 

SS 

81 

129 

YES 

AGAIN 

3A 

58 

HELP 

SECOND 

82 

130 

ZONE 

AMPERE 

3B 

59 

HERTZ 

SET 

83 

131 


AND 

3C 

60 

HOLD 

SPACE 

84 

132 


At 

3D 

61 

INCORRECT 

SPEED 

85 

133 


CANCEL 

3E 

62 

INCREASE 

STAR 

86 

134 


CASE 

3F 

63 

INTRUDER 

START 

87 

135 


CENT 

40 

64 

JUST 

STOP 

88 

136 


400 HZ 

41 

65 

KEY 

THAN 

89 

137 


80 HZ 

42 

66 

LEVEL 

THE 

8A 

138 


20 MS 

43 

67 

LOAD 

TIME 

8B 

139 


40 MS 

44 

68 

LOCK 

TRY 

8C 

140 


80 MS 

45 

69 

MEG 

UP 

8D 

141 


160 MS 

46 

70 

MEGA 

VOLT 

8E 

142 


320 MS 

47 

71 

MICRO 

WEIGHT 

8F 

143 



Listing 1. Have you ever wanted to play bingo but didn't want to be the caller? This program lets 
the Speak ‘N ' Sing 2 do the announcing. 

100 REM BINGO 
110 REM SPEECH PORT 
120 PO=HEX( "8008" ) 

130 P1=P0+1 
140 P2=P0+2 
150 P3=P0+3 

160 REM INITIALIZE SPEECH PORT 
170 POKE P1,0 
180 POKE P3,0 

190 POKE P2 9 255 J REM B PORT ALL OUTPUTS 

200 POKE PI>62 t REM $3F SELECT STANDARD ROM SET 

210 POKE P3*46 J REM 42F AUTO STROBE 

220 X=PEEK(PO) t REM CLEAR HANDSHAKE FLAG BIT 

230 POKE P2f71 J REM START TOGGLE "PAUSE" 

240 REM )lc************)|c******)»c****)*:**5(c*****>lc)ic5*:**)|c*>»:*>k)ic******* 

250 REM * PORT INITIALIZATION COMPLETE i START MAIN PROGRAM * 

260 REM %%*%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

270 INPUT "SECONDS PAUSE BETWEEN ANNOUNCEMENTS "j K 
280 INPUT "ANNOUNCE EACH CLUE TWICE <Y/N>"* 0$ 

290 DIM N< 75 ) 

300 REM FILL ARRAY IN NUMBERS 1 TO 75 
310 FOR I = 1 TO 75 
320 N< I ) = I 
330 NEXT I 

340 REM SCRABBLE ARRAY 

350 FOR I = 1 TO 75 

360 R = INT<74#RND< 0 )+l»5 ) 

370 T = N< I ) 

380 N< I ) = N< R ) 

390 N(R) = T 
400 NEXT I 

410 REM *%%*%%*%*%%%%%%%%%%%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%**%%%%%% 
420 REM * SHUFFLING COMPLETE♦ ANNOUNCE LFTTFR ALONG WITH NUMBER * 
430 REM %%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%*%%%%%%%%%*%*%%%%%%%%%%%%% 
440 FOR I = 1 TO 75 

450 ON INT( <N( I )+14 )/15 ) GOTO 460 *470 *480,490 *500 

460 PRINT "B"$♦RESTORE 920tG0T0 510 

470 PRINT " I" * JRESTORE 930JG0T0 510 

480 PRINT "N"? JRESTORE 940?G0T0 510 

490 PRINT "G"5 tRESTORE 950JG0T0 510 

500 PRINT H 0"5.RESTORE 960JG0T0 510 

510 PRINT N( I )f 

520 IF 1/5 = INTCI/5) THEN PRINT 
530 GOSIJB 800 

540 X9 = N< I ) 

550 GOSUB 1290 

560 REM REPEAT IF REQUESTED 

570 IF LEFT$<Q$,1) = "N" THEN 700 

580 RESTORE 980 

590 GOSUB 800 

600 ON INT<(N( I )+14 )/15 ) GOTO 610*620*630,640*650 

610 RESTORE 920 * GOTO 660 

620 RESTORE 9301GOTO 660 

630 RESTORE 9401G0T0 660 

640 RESTORE 950JG0T0 660 

_650 RESTORF 9601 GOTO 660 

660 GOSUB 800 

670 X9 = N<I ) —. 

680 GOSUB 1290 (More 


set contains 144 words, each of 
which is coded from 0 to 143. The op¬ 
tional ROM set contains 131 words 
encoded from 0 to 130. This repre¬ 
sents a total of 275 different words. 
However, considering that some 
words are actually prefixes and suf¬ 
fixes that modify root words, the ac¬ 
tual number of different words is 
far greater. 

When a human speaks, the exact 
way a word is pronounced is a func¬ 
tion of many variables. For example, 
the overall quality of the speech is 
very much dependent on the pauses 
between words. So you should exer¬ 
cise care in selecting one of the five 
possible pause durations. As a rule of 
thumb, for words beginning with the 
letters k, t, p, b, d and g, insert an 80 
ms pause prior to the words; for 
words ending in those letters, insert a 
40 ms pause following the word. 

The standard ROM contains the 
"ss" sound; this suffix can be used to 
pluralize many words. Therefore, 
abort can be easily changed to aborts 
by appending the "ss" suffix to the 
root word. 

The optional ROM set contains 
several additional sounds that can be 
used to modify many words. For ex¬ 
ample, the "th" suffix can be used to 
change six, seven and eight to sixth, 
seventh and eighth. The "uth" sound 
can be added to words like twenty, 
thirty and forty to form the adjectives 
twentieth, thirtieth and fortieth. 

Also available in the optional ROM 
set are four forms of the "ed" suffix, 
used to change a present-tense word 
to its past-tense form. Four forms are 
available because the way we say 
"ed" varies from word to word. 
Experimenting with each of the "ed" 
sounds will let you develop the best- 
quality results. As a guideline, ad¬ 
dress 31 "ed" or 32 "ed" should be 
used with words ending in T or D, 
such as bat or seed. Address 34 "ed" 
can be used with words ending with a 
soft sound, such as ask. 

Software 

This section will show you how to 
write a 6800 assembly-language pro¬ 
gram and a Basic program to repro¬ 
duce speech. For the sake of our ex¬ 
amples, the board memory address is 
8008 (hexadecimal), which repre¬ 
sents port #2 in most 6800 systems. 
Because of the FIFO (first in, first 
out) feature of the Speak 'N' Sing 
2, there are two methods of deter^ 
mining if the synthesizer is ready 
for the next word. 
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Listing 1 continued. 

690 REM PAUSE BETWEEN VAl UES 

700 FOR J = 1 TO K 

7.10 RESTORF 1000 

720 GOSUB BOO 

770 NEXT J 

740 NEXT I 

750 END 

760 REM #****)|c***)tc)|c*)*r.**)tc)tc^***^*^***)K**>lc*******)|c********)|c***)<( 

770 REM * THIS ROUTINE Will OUTPUT A PHRASE UNTH A 255 IS * 

7S0 REM * WHICH DENOTES THF FND OF THE PHRASF♦ * 

790 REM 5<c)|c****3ic)*:)4c*j*c5*c)*c*5f:3*c3*c*)4c>*c)*f-)*c)*c3*r)4c3*c*)*c)#c)*:*3*c*)»:*i4c5*c^^*****)*:*^:*^)*c5tc* 

800 X4 = PEEK< PI ) J REM CHECK STATUS REGISTER FOR RFADY 

810 IF X4 < 128 THEN 800 
820 READ X4 

870 IF X4=255 THEN 870 J REM FND OF PHRASE 
840 X8=PEEK( PO) t REM CLEAR READY* FI AG BIT 

850 POKE P2,X4 : REM STORE WORD 

860 GOTO 800 
870 RETURN 

880 REM ****4c***)*i*******)*:*^****:5*c34c5»c*}4c)tc^**3*:*5*c)*c*}*:*^)fc)*c*>*c5»:5ic5ic5*:>k*5ic*5fc*5*c5*c* 
890 REM * BEGINNING OF I FTTFRS, PAUSES AND NUMBERS TO BE SPOKEN * 
900 REM *5*c^c)*c5ic**5*(>ir:j*c3*c*)|r>jc)4c?*c*3*c5k3f:*)f:)|c54c****)*c)*:*5*c**5*c***)*c)4c)*c*)*:**)4c?*c^c*i4c*)*c)*c)*c*>|c?jc 
910 REM FIVE LETTERS "B I N GO" 

920 DATA 37,255 
930 DATA 40,255 
940 DATA 45,255 
950 DATA 38,255 
960 DATA 46,255 
970 REM ♦2 SECOND PAUSE 
980 DATA 67,69,67,69,255 
990 REM 1 SECOND OF PAUSES 
1000 DATA 71,71,71,68,255 
1010 REM 1-9 
1020 DATA 1,255 
1030 DATA 2,255 
1040 DATA 3,255 
1050 DATA 4,255 
1060 DATA 5,255 
1070 DATA 6,255 
1080 DATA 7,255 
1090 DATA 8,255 
1100 DATA 9,255 
1110 REM TEN - NINETEEN 
1120 DATA 10,255 
1130 DATA 11,255 
1140 DATA 12,255 
1150 DATA 13,255 
1160 DATA 14,255 
1170 DATA 15,255 
1180 DATA 16,255 
1.190 DATA 17,255 
1200 DATA 18,255 
1210 DATA 19,255 
1220 REM TWENTY - SEVENTY 
1230 DATA 20,255 
1240 DATA 21,255 
1250 DATA 22,255 
1260 DATA 23,255 
1270 DATA 24,255 
1280 DATA 25,255 
1290 REM SAY NUMBER IN X9 
1300 IF X9<10 THEN 1620 
1310 IF X9<20 THEN 1480 
1320 X5=X9 
1330 X9=INT(X9/10 ) 

1340 REM X9 >= 20 

1350 ON X9 GOTO 1350,1360,1370,1380,1390,1400,1410,1420,1430 

1360 RESTORE 1230JGOTO 1440 

1370 RESTORE 1240tG0T0 1440 

1380 RESTORE 1250:G0T0 1440 

1390 RESTORE 1260JG0T0 1440 

1400 RESTORE 12701G0T0 1440 

1410 RESTORE 1280:G0T0 1440 

1420 RESTORE 4960JGOTO 1440 

1430 RESTORE 4980 

1440 GOSUB 800 

1450 X9=X5-INT<X5/10>*10 

1460 GOTO 1620 


1470 

REM X9 

< 20 



1480 

ON X9-9 

GOTO 1490» 

1500,1510,1520,1530, 

1540,1550,1560,1570,1580 

1490 

RESTORE 

1120:GOTO 

1590 


1500 

RESTORE 

1130:GOTO 

1590 


1510 

RESTORE 

1140:GOTO 

1590 


1520 

RESTORE 

1150:GOTO 

1590 


1530 

RESTORE 

iiao:goto 

1590 


1540 

RESTORE 

ii7o:gotg 

1590 


1550 

RESTORE 

1180,: goto 

1590 


15 A0 

RESTORE 

ii9o:goto 

1590 


;CI BOOKS and 

SOFTWARE 

For ATARI - PET - OSI - APPLE II - 6502 
ATARI BASIC - Learning by 


Using 

This new book is an 'Action''- 
Book. You do more than read it. 
Learn the intricacy of ATARI- 
BASIC thorugh the short programs 
which are provided. The 
suggestions challenge you to 
change and write program 
routines. Yes. it's exciting — 

Many of the programs are 
appropriate for beginners as well 
as experienced computer users. 
(Screen Drawings. Special Sounds. 
Keys. Paddles + Joysticks 
Specialized Screen Routines. 
Graphics and Sound. Peeks and 
Pokes and special stuff ). 

Order No. 164 S9.95 

Games for the ATARI-Computer 
How to program your own games 
on the ATARI. Complete listings 
in BASIC and Machine Language 
of exciting games. Tricks and 
hints. 

Order-No. 162 84.95 

ATMONA1 

Machine Language Monitor for 
the ATARI 400/800. 

This powerful monitor provides 
you with the firmware support 
that you need to get the most 
out of your powerful system. 
ATMONA-1 comes on a bootable 
cassette. No cartridges required. 
Disassemble, Memory Dump HEX 
+ ASCII. (Change Memory 
Locations. Block transfer, fill 
memory block, save and load 
machine language programs, start 
mach. Lang Progr. (Printer 
optional). 

Comes with introductionary 
article on how to program the 
ATARI computer in machine 
language. (Available also in ROM) 

Order No. 7022 619.95 

ATMONA-2 Superstepper 

A very powerful Tracer to explore 
the ATARI ROM/RAM area. Stop 
at previously selected address. 
Opcode or operand (cassette). 

Order No. 7049 849.95 

EDITOR/ASSEMBLER for 
ATARI 800, 32K RAM 

Extremely fast and powerful 
Editor/Assembler (8K Source 
code in about 5 seconds) Includes 
ATMONA 1 

Order No. 7098 849.95 

MACRO-Assembler 

for ATARI 800. 48K RAM 
Please specify your system RAM. 
disc or cassette. 

Order No. 7099 889.00 

Gunfight - For ATARI 400/800 
16K RAM. needs two joysticks, 
animation and sound. (8K machine 
language) 

OrderNo. 7207 819.95 

EPROM BURNER for ATARI 
400/800. Bare boards only with 
description, schematic + software 
(2716.2732). 

Order-No. 7041 899.00 

Invoice Writing for very small 
business with ATARI 400/800 
16K RAM. 

Order-No. 7022. cats. 829.85 
Order No. 7200, disc. 839 99 
Wordprocessor for ATARI 800. 
48K RAM 

Order No. 7210 829.95 

How to connect your EPSON- 
Printer to the ATARI 400/800. 

Construction article with printed 
circuit board and software. 
(Screenprint and variable charac 
ters per line). 

Order No. 7210_819.95 


OS^OS^S^OS^OSI 

Introduction to OSI computers. 
Diagrams, hardware and software 
information not previously 
available in one compact source. 
192 pages. 

OrderNo. 157 87.95 

The Second Book of Ohio 
Scientific 

Very valuable information about 
OSI microcomputer systems. 
Introduction to OS-65 D and 
OS-65U networking. Hardware 
and software hints and tips. 
Systems specifications. Business 
applications. 

OrderNo. 158 


The Third Book of Ohio Scientific 

is now available! 

Very important information for 
the OSI system experimenter. 
Interface techniques, system ex 
pensions. accessories and much 
more (EPROM-Burner. 6522 1/0- 
card with 1 K RAM. Soundboard. 
EPROM/RAM board) 

Order No. 159 87.95 

The Fourth Book of OHIO 
VIP-Book - Very Important 
Programs. Many interesting pro¬ 
grams for OSI computers. Sorting 
(8inary Tree) Differential Equi¬ 
tation. Statistics. Astrology. Gas 
Consumption. Games a. s. o. 

Order No. 160 89.95 

VIP Package - Above book plus 
a cassette with the programs. 

Order No. 160 A 819.95 

The Fifth book of Ohio Scientific 

Many exciting programs program¬ 
ming hints and tricks. Textwriter. 
Debugger for C1P. Garres. Utilities 
and much more (polled keyboard) 

Order-No. 161 87.95 

Invoice Writing Program for OSI 

C1PMF. C4P. Disk and Cassette. 
8K RAM. 

Order-No. 8234 829.80 

Mailing List for C1PMF or 
C4PMF 24K RAM 
250 addresses incl. phone number 
and parameters on one 5 1/4 disk) 

Order-No. 8240 829.80 

8K Microsoft BASIC Reference 
Manual 

Authoritative reference for the 
original Microsoft 4K + 8K 
BASIC developed forALTAlR 
and later computers Including 
OSI. PET. TRS-80 and VIC. 

Order No. 141 89.95 

Expansion Handbook for 6502' 
and 6802 

S-44 Card Manual describes all of 
the 4.5 x 6.5 44 pin S 44 cards 
incl. schematics. A MUST for 
every 6502 system user (KIM. 
SYM. AIM. VIC. PET. OSI) 

Order No. 152 89.95 

Microcomputer Application 

Notes 

Reprint of Intel's most important 
application notes including 2708. 
8085, 8255. 6251 chips. Very 
necessary for the hardware buff. 

OrderNo 153 89.95 

Complex Sound Generation 

New revised applications manual 
for the Texas Instruments SN 
76477 Complex Sound Genera¬ 
tor. 

OrderNo. 154 86.95 

Small Business Programs 

Complete listings for the business 
user. Inventory. Invoice Writing. 
Mailing List and much more. 
Introduction to Business Appli 
cations. 

Order-No. 156 814.90 

Microcomputer Hardware Hand¬ 
book 

Descritions. pinouts and specifi¬ 
cations of the most popular 
microprocessor and support chips. 
A MUST for the hardware buff 

Order No. 29 814.95 

Care and Feeding of the 
Commodore PET 

Eight chapters exploring PET 
hardware. Includes repair and 
interfacing information. Pro¬ 
gramming tricks and schematics. 

Order-No. 150 89.95 

Prototype-Expansion Board for 
VIC 20 (S44-Bus). 

Order-No. 4844 818.95 

16K RAM/ROM board for S44 
bus. Any combination of RAM 
and ROM on one board. 

(SY2128 or 2716) 

Order-NO. 613 839.95 

Low cost expanison boards for 
your APPLE II. Bare board comes 
with extensive description and 
software. 

Prototyping card 

Order-No. 604 8 29.00 

6522 VIA—I/O Exp. 

Order-No. 605 839.00 

2716 EPROM Burner 
Order No. 607 849.00 

8K EPROM/RAM Card 
Order-No. 609 8 29.00 


87.95 

ELCOMP Publishing, Inc., 53 Redrock Lane 
Pomona. CA 91766, Phone: (714) 623-8314 

Payment: Check, Money Order, VISA. Mastercharge, Eurocheck. 
POSTPAID or PREPAID in USA 85.00 handling fee for C.O.D All 
orders outside USA: Add 15 % shipping. CA add 6.5 % sales tax. 
ATARI is a registered trademark of ATARI Inc. 

APPLE II is a registered trademark of APPLE Inc, 


ELCOMP 


BOOKS and 
SOFTWARE 
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Listing 1 continued. 



1570 

RESTORE 

12001GOTO 

1590 

1580 

RESTORE 

1210 


1590 

GOSUB 800 


1600 

GOTO 1730 


1610 

REM X9 < 

10 


1620 

ON X9+1 

GOTO 1730, 

1630,1640,1650,1660,1670, .1680,1690,1700,1710 

1630 

RESTORE 

10201 GOTO 

1720 

1640 

RESTORE 

10301GOTO 

1720 

1650 

RESTORE 

10401G0T0 

1720 

1660 

RESTORE 

10501 GOTO 

1720 

1670 

RESTORE 

10601G0T0 

1720 

1680 

RESTORE 

10701G0TO 

1720 

1690 

RESTORE 

1C801G0T0 

1720 

1700 

RESTORE 

10901 GOTO 

1720 

1710 

RESTORE 

1100 


1720 

GOSUB 800 


1730 

RETURN 




Listing 2. This 6800 machine-language program shows how you can reproduce a phrase that uses 
words in both the standard and optional ROM sets. 


3 

4 

5 

6 

7 

8 
9 

10 

11 


NAM TAL K2R0M 

********************************************************** 
* * 

* THIS PROGRAM WILL ALLOW THE SPEAK 'N' SING 2 BOARD TO * 

* SPEAK A PHARSE FROM BOTH THE ST&ARD AND OPTIONAL WORD * 

* ROMS. EACH WORD IN THE PHRASE TO BE SPOKEN IS * 

* REPRESENTED BY 2 BYTES. THE FIRST BYTE DENOTES THE ROM * 

* SET <0 = STANDARD VOCABULARY, 1 = OPTIONAl VOCABULARY).* 

* THE SECOND BYTE INDICATES THE ACTUAL WORD. * 

* THE END OF THE PHRASE IS NOTED BY A 255. * 

********************************************************** 


12 

8008 




PORT 

EGU 


48003 


13 

AD03 




WARMS 

EQU 


4AD03 


14 





* 





15 

A100 





ORG 


$A100 


16 

A100 

CE 

80 

08 

START 

1 DX 


♦PORT 


17 

A103 

6F 

01 



CLR 


1,X 


18 

A105 

6F 

03 



CLR 


3,X 


19 

A107 

86 

FF 



1 DA 

A 

*$FF- 


20 

A109 

A7 

00 



ST A 

A 

0,X 

A PORT Alt OUTPUTS 

21 

A10B 

A7 

02 



STA 

A 

2»X 

B PORT ALL OUTPUTS 

22 

A10D 

86 

3E 



IDA 

A 

*$3E 

SFlFCT STANDARD VOCABUI ARY 

23 

A10F 

A7 

01 



STA 

A 

!,X 


24 

A111 

86 

2F 



1 DA 

A 

*$2E 


25 

A113 

A7 

03 



STA 

A 

3»X 

SELECT CB2 AUTO STROBF 

26 

A1 15 

6D 

00 



TST 


0,X 

CL R IRQ FL AGS 

27 

A117 

6D 

02 



TST 


2,X 

CLR IRQ FLAGS 

28 

All 9 

86 

43 



IDA 

A 

*$43 

PAUSE WORD 20 MS. 

29 

A1 IB 

A7 

0? 



STA 

A 

2»X 

SPEAK WORD TO START XSISTIONS 

30 





* MAIN 

ROUTINE 



31 

A11D 

CE 

A1 

4F 


L DX 


♦PHRASE 


32 

A! 20 

A6 

00 


MORE 

I. DA 

A 

0,X 


33 

A122 

81 

FF 



CMP 

A 

*255 

EOT 

34 

A124 

27 

18 


- 

BEQ 


END 

PHARSE COMPLETE, RETURN TO FLEX 

35 

A126 

6D 

00 


NOTFOT 

TST 


0,X 

1ST ROM SET? 

36 

A128 

26 

07 



BNF 


NOSTND 


37 

A12A 

C6 

3F 



LDA 

B 

*$3E 


38 

A12C 

F7 

80 

09 


STA 

B 

PORT+1 

SELECT STANDARD ROM SET 

39 

A12F 

20 

05 



BRA 


CONTIN 


40 

A131 

C6 

36 


NOSTND 

LDA 

B 

*$36 


41 

A133 

F7 

80 

09 


STA 

B 

PORT+1 

SELECT OPTIONAL ROM SET 

42 

A136 

08 



CONTIN 

INX 




43 

A137 

A6 

00 



LDA 

A 

0,X 


44 

A139 

8D 

06 



BSR 


SPEAK 


45 

A13B 

08 




INX 




46 

A13C 

20 

F.2 



BRA 


MORE 


47 

A13E 

7F 

AD 

03 

END 

JMP 


WARMS 

RETURN TO FI EX 

48 





* ROUTINE TO SPEAK WORD 


49 

A141 

36 



SPEAK 

PSH 

A 



50 

A142 

B6 

80 

09 

NOTRDY 

LDA 

A 

PORT+1 

READY FOR NEXT WORD ? 

51 

A145 

2A 

FB 



BPL 


NOTRDY 


52 

A147 

7D 

80 

08 


TST 


PORT 

CLEAR INTERRUPT BIT 

53 

A14A 

32 




PUL 

A 



54 

A14B 

B7 

80 

OA 


STA 

A 

PORT+2 

OUTPUT WORD (AUTO STROBE) 

55 

A14F 

39 




RTS 





56 

57 

58 

59 

60 
61 
62 


63 


************************************************ 

* ATTENTION, ATTENTION * 

* FIRE ON THE FIRST, SECOND, AND THIRD FI OORS. * 

* GO TO THE NORTH OR SOUTH EXITS. * 

* THIS IS NOT A TEST! * 

************************************************ 


A14F 01 
A150 08 
A152 46 
A154 08 
A156 47 
A157 01 
A158 30 


00 

01 

00 


00 


PHRASE FCB 


FCB 


1,8,0,70,1,8,0,71 


1,48,0,115,1,49,0,130,0,60,1,117 
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In some cases you'll want to syn¬ 
chronize the word being spoken with 
some event (such as a word or phrase 
being written at the computer's 
monitor). To do this you must bypass 
the FIFO buffer, by interrogating the 
CA1 line of the peripheral interface 
adapter (PIA U1). The schematic in 
Fig. 5 shows that this line of the PIA is 
connected directly to the SPC. 

However, in most cases you'll want 
to take advantage of the FIFO by in¬ 
terrogating the status of the CB1 
handshake line of the PIA. This line is 
connected to the SPC via the FIFO 
buffer. By using the FIFO you can 
store up to 40 words within a very 
short time and then proceed with 
processing other data while the 
words are spoken. 

The buffer can store and reproduce 
approximately 20 seconds of speech 
without intervention from the host 
processor. If more than 40 words 
need to be stored and the processor 
must perform other tasks while 


Synthesizing music 
is really not all 
that different from 
synthesizing sound 
effects—after all, 
music is just sound 
and silence. 


words are being produced, a large 
buffer can be developed in the host 
computer's memory and driven by 
interrupts. However, in most cases 
you should find the 40-word speech 
buffer adequate. 

An additional comment is worthy 
of note. The CA1 and CB1 lines of a 
PIA are triggered by transitions (i.e., 
high to low or low to high) rather than 
levels: This means that the PIA will 
not indicate that the circuit is ready 
for the first word, even though it ac¬ 
tually is, because a transition has not 
occurred. For this reason a pause 
($43) is sent to the speech synthesizer 
to, in essence, reboot the synthesizer. 

A particular ROM set is selected by 
the CA2 output line of the PIA. If this 
line is high, the standard ROM set is 
selected. When CA2 is low, the op¬ 
tional ROM is selected. From a pro¬ 
gramming standpoint, the standard 
ROM set is selected by storing a 3E 
(hex) or 62 (dec) at the A port of the 
PIA. The optional ROM set is se- 

















.00 i 

Second 

From 

Wollstreet 


Now, o terminal in western 
Kansas is no more than a micro¬ 
second from the data of Wall Street 
or the Commodities Exchange. 

Now, an advanced data com¬ 
munications system allows your 
CP/M* based computer system to ac¬ 
cess almost any dial-up computer, 
capture and store the received 
data, and transfer files between any 
two CP/M^ systems — even when disk 
formats are incompatible. 

What would you call a system like 
this? 



What Crosstalk can do for you 
depends mostly on what you need 
done. It acts as a “smart terminal," 
automatically dialing any dial-up 
system. It allows you total modem 
control, changing modem speed, 
data word format and duplex in¬ 
stantly. It captures on-line data for 
analysis off-line, saving time and 
money. It transfers any type of file 
with complete error checking. 

When you equip more than one 
office with Crosstalk, you can ex¬ 
change information instantly by 
phone, even if you don't subscribe 
to an information utilities service. 

So no matter where your office is 
located, Crosstalk can give you ac¬ 
cess to the world, instantly. Call or 
write for details. 


NOW AVAILABLE FOR IBM PC 


|hiN.l.^lldl T W> S tuf.lnc- 

1900 Leland Dr.,Suite 12 
Marietta,GA 30067 
(404)952-0267 

DEALER INQUIRE5 WELCOME 

CROSSTALK is a trademark of Microstuf.lnc. 

CP/M is a registered trademark of Digital Research Inc. 


Circle 253 on Reader Service card. 













Listing 2 continued 



A15A 

73 

01 


A15C 

31 

00 


A15E 

82 

00 


A160 

3C 

01 


A162 

75 


64 

A1A3 

01 



A164 

32 

00 


A166 

81 

00 


A168 

47 


65 

A1A9 

00 



A16A 

56 

00 


A16C 

02 

00 


A16E 

8A 

01 


A170 

4F 

01 


A172 

56 

01 


A174 

6E 

01 


A176 

29 

00 


A178 

81 


66 

A179 

00 



A17A 

47 

01 


A17C 

76 

00 


A17E 

60 

01 


A180 

50 

00 


A182 

20 

01 


A1R4 

72 


67 

A185 

FF 


68 




69 





FCB 1 * 50 r 0»129»0»71 


FCB 0*86,0.2»0»138fl*79*1»R6»1fll0rlt41»0»129 


FCB 0,71,1,118,0,96,1,80,0,32,1,114 


FCB 255 

END START 


Listing 3. This program simulates the sound of a plane as it passes overhead. The effect is ac¬ 
complished by amplitude modulating noise, and the noise is synthesized by using a random 
number generator. 


1 

2 

3 

4 

5 


NAM PI ANF 

* * 

* THIS SOUND EFFECTS PROGRAM SYNTHESIZES THE SOUND OF A * 

* PLANE BY CONTROLLING THE AMPLITUDE OF WHITE NOISE♦ * 


( More 


Circle 350 on Reader Service card. 


Electronic 

Circuit 

Analysis 

• Detailed analog circuit analysis 

• DC and AC analysis 

• Very fast, machine language 

• Infinite circuits on multiple passes 

• Worst case analysis 

• Dynamic modification 

• 64 Nodes 

• Compare circuits 

• Log or linear sweep 

• Full file handling 

• Frequency response, magnitude and 
phase 

• Complete manual with examples 

• A truly professional program with 
features previously available only on 
large systems 

• Available soon for CP/M 

• Available now for TRS-80 disk 
$75.00 

Tatum Labs 
P.O. Box 722 
Hawleyville, CT 06440 
(203) 426-2184 


Circle 399 on Reader Service card. 


UNIFORTH 

FORTH is a highly interactive, extensible 
language that runs 10*30x faster than interpret¬ 
ed BASIC and in less memory. UNIFORTH 
adheres to the 1979 FORTH International 
Standard and is available for any Z-80 and 
most 16-bit processors using ROM-based 
I/O and 8” floppy disks. Standard features: 

• Stand-alone (no operating system 
needed) 

• Menu-driven cursor-addressed 
video editor 

• Full assembler (manufacturer's 
mnemonics) 

• IEEE-compatible software floating 
point (with transcendental functions) 

Options include: Formatting, DBMS, floating 
point processor (9512, 8087, 16081) support, 
terminal emulator, CP/M and RT-11 file trans¬ 
fer, games, printer graphics, Metaforth cross- 
compiler, etc. 

Version 1 UNIFORTH, 


no floating point. $ 60 

Version 2 UNIFORTH, 

with floating point. $ 100 

Version 3 UNIFORTH, 

f.p. and multitasking. $ CALL 


Prices include postage in Continental U.S. 
Please write for further details. 

UNIFIEO SOFTWARE SYSTEMS 
P.O. BOX 2644 

NEW CARROLLTON, MD 20784 
(301)552-1295 


lected by storing 36 (hex) or 54 (dec). 

Listing 1 shows a Basic program 
that plays the game of bingo. The syn¬ 
thesizer announces each bingo tile 
that is picked at random. In this way, 
everyone can play the game and no 
one is stuck announcing. The pro¬ 
gram lets the players determine the 
length of time between announce¬ 
ments. You can also tell the synthe¬ 
sizer to speak each call twice. 

As each call is spoken, it appears at 
the monitor to allow verification after 
the game is over. Note that this is an 
example of a case in which you don't 
want to use the buffer—you want the 
call to appear at the monitor as it is 
spoken. For this reason, the CA1 
handshake line is used. 

Listing 2 shows a 6800 machine- 
language program. Unlike the bingo 
program, which uses only the stan¬ 
dard ROM set, this program pro¬ 
duces a phrase that comprises words 
from both the standard as well as the 
optional ROM set. In order to accom¬ 
plish this, each word is represented 
by two bytes. The first byte indicates 
which ROM contains the word, 
while the second represents the word 
code. If the first byte is a 0, the stan- 



Fly Around 
the World! 


(and develop a world of business!) 

Expand your sales world-wide. Meet im¬ 
porters and manufacturers in Asia and 
Europe at a series of electronics/computer 
trade shows arranged for your convenience 
in Tokyo, Taipei, Hong Kong, Beijing, Canton, 
Seoul, and Munich. Join about 200 fellow 
businessmen in taking advantage of this 
world market for sales and buying. Despite 
the reasonable tour price it includes some 
fabulous meals and first class hotels. 

Far East Electronics Tour 
(Oct. 24-Nov. 7, 1982) 

Optional Around-the-World Tour 
Including Electronica ‘82 in Munich 
(Nov. 9-13, 1982) 

Call Kelly collect for more information. 

Tel.: (415) 433-3072; (415) 433-3408 
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V 


Commerce Tours International 
870 Market Street, Suite 742 
San Francisco, CA 94102 






















Circle 165 on Reader Service card. 




MED 

SYSTEMS 

SOFTWARE 


Med Systems now offers some of the finest professional software 
available today. More complete information is available in our full 
page ads in 80 Microcomputing , or by calling our toll free 
number. 

PROFESSIONAL/SCIENTIFIC WORD PROCESSING 
Qwerty 3.0 offers more features than any Scripsit patch available 
today. Like Greek letters. Over 75.new symbols. Page end indication. 
Footnotes. Simultaneous superscripts and subscripts. User-controlled 
cursor speed. Two and three column formats. Qwerty 3.0 requires at 
least one disk, a TRS-80 Model I or Model III. and Scripsit. S49.95 

STATISTICAL PACKAGE FOR MICROCOMPUTERS (SPM) 

SPM. written by Bruce Powel Douglass, is one of the finest statistics 
packages available for the TRS-80. It includes descriptive statistics, 
one and two way analysis of variance, single and multiple variable 
linear regression, and single and multiple non-linear regression. 
Requires a TRS-80 Model I or III with disk. S89.95 

WE GUARANTEE SATISFACTION! 

When ordering, please indicate Model I or Model III. and number of 
disk drives in your system. 

MED SYSTEMS Software 
P.O. BOX 2674 CHAPEL HILL. NC 27514 
1 -800-334-5470 


Circle 180 on Reader Service card. 


Super 

Compuprism 
Color Graphics 



For the $-100 Bus. 32K of on board memory 
allows a 288 H. x 192V. dot matrix, for o total 
of 55,296 pixels. Every pixel is programable in 
any one of 16 colors or 16 grey levels 
completely independent of oil other pixels in the 
matrix. 

Compuprism Bare Board with documentation 
$45, kit $240, ass. and tested $280. 

(16K Memory 144H. x 192V.) 

Super Compuprism Bare Board with 
documentation $50, kit $350, ass. and tested 
$395. 

(32K Memory 288H. x 192V.) 

Add $15 to A & T price for 16 level grey scale. 
Add $ 15 to A & T price for memory 
management port. 

Compuprism software package, includes alpo- 
numberics, point plot, line draw, and TRS-80* 
graphics simulation $20 or FREE with A & T unit. 


Z-80 Users 
You Can Use 
TRS-80* 
Software 


We offer an assembled hardware 
interface which we guarantee 
will load data from TRS-80* 
cassettes into any Z-80 based 
system. (Except sealed units.) 
The documentation explains how 
to patch the TRS-80* software 
to your system. In fact you can 
virtually change your Z-80 
machine into a TRS-80* without 
making a single hardware 
change. The documentation also 
includes an example of patching 
SARGON II** into a Z-80 
system. 

The price is $30 or FREE with the 
purchase of an assembled 
compuprism or super compuprism 
unit. 

A-D, D-A Board 

S-10G board provides 16 chan¬ 
nels of analog to digital input 
and 8 channels of digital to 
analog output. With on board 
kluge area. Total cost of board 
and parts less than $120. Bare 
board with documentation $45. 


ALL COD ORDERS SHIPPED WITHIN 72 HOURS. 4MHz MOD FOR S.D. SYSTEMS. 
EXPANDORAM $10. 


J.E.S. GRAPHICS, P.O. Box 2758 
Tulsa, OK 74101, (918) 742-7104 

TRS-80* is a trademark of Tandy Corp. 

SARGON II** is a trademark of Hayden Book Co. 


Circl e 373 on Reader Service card. _ 

uv cprom cnnscn 1 


* 49.95 

• ERASES ALL UV ERASABLE EPROMS (2708,2716,2564, etc.) 

• QUICK FIFTEEN MINUTES ERASE TIME 

• ERASES OVER FIFTEEN EPROMS AT A TIME 

• LAMP LIFE, 7700 HOURS 

• INDUSTRIAL MODEL $68.50. 

• INDUSTRIAL MODEL WITH TIMER & SAFETY INTERLOCK SWITCH $97.50. 

(Rugged steel enclosure with bottom drawer) 




THE BEST 6809 SINGLE BOARD COMPUTER MAILABLE 


• Floppy Controller • SWTPC compatible 

• Printer Port • Runs TSC Flex 

• RS-232 Port • Fun Documentation PRICE: 

FOR THE SS-50 AND S-100 BUS 

ASSEMBLED, TESTED, 48 HOUR BURN-IN, 90 DAY WARRANTY 


$389.00 


2716 EPROMS 450 ns $4.95_ direct from factory 

SS50 6809 CPU CARD: 1MHZ $149.00 2MHZ $189.00 

RS-232 INTELLIGENT EPROM PROGRAMMER .... $469.00 

Programs: 2716, 2516, 2532, 2732, 8748, 8749 


ANTISTATIC FOAM 4” x 8” .$3.95 

WE ACCEPT VISA, MASTERCARD, C.O.D., CHECKS 

phone orders (305) 776-5870 

TWX: 510-955-9496 • Engineering Hot-Line: (305) 9744)967 

LOGICAL DEVICES INC. 

781 W. OAKLAND PARK BLVD. • FT. LAUDERDALE, FLORIDA 33311 




ADD: $3.00 SHIPPING. $2.00 C.O.D. CHARGES 


s 


Circle 82 on Reader Service card. 


MICROSTAT® - Release 3.0 
MICROSTAT® + baZIc® = PERFORMANCE 


The best just got better! MICROSTAT has been the 
leader in the statistics field for microcomputers since 
1979, and the new release 3.0 outperforms and is 
noticeably faster than previous versions. Just a few 
of the features include: 

GREATER ACCURACY 

BCD with up to 14 digit precision; 

PROGRAM ENHANCEMENTS 

Missing data capabilities and many more; 

FASTER EXECUTION 

Calculation time greatly reduced; 

DYNAMIC FILE ALLOCATION 

Data can be inserted, added, or deleted; 


SPECIAL PRICE: 

For a limited time get MICROSTAT plus baZic 
complete with program disk and documen¬ 
tation for each for $395.00, save $50.00! 


The MICROSTAT - baZic version requires: a Z80 CPU, 
CP/M™ and 48K of memory. Available formats: 8" SD 
disk or 5V4" North Star only. Check with your dealer for 
other formats. Also available for: Microsoft’s Basic-80™, 
North Star DOS and IBM. For more information, call 
or write: 

ECOSOFT INC. 



P.O. Box 68602 
Indianapolis, IN 46268-0602 
(317) 255-6476 



MICROSTAT is a registered trademark of ECOSOFT. INC 
baZic is a registered trademark of MICROMIKES. INC 
CP/M is a registered trademark of DIGITAL RESEARCH 
Basic-80 is a registered trademark of MICROSOFT 
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dard ROM set is selected; if it's a 1, 
the optional ROM set is selected. 
After the proper ROM is selected, the 
word code is stored. 

Sound Effects and Music 

Space does not allow room for an 
in-depth discussion into the fasci¬ 
nating field of music and sound 
effect synthesis. However, the exam¬ 
ple program and the following dis¬ 
cussion should provide a good in¬ 
troduction. 

The Plane program shown in List¬ 
ing 3 produces nothing more than 
amplitude modulated white noise. 
The heart of the noise is a random 
number generator. The amplitude of 
this noise is determined by an enve¬ 
lope waveshape given in a table. As 
the plane approaches the listener, the 
noise amplitude is increased. As the 
plane passes overhead, the noise 
reaches its maximum loudness, and 
slowly decreases as the plane moves 
into the sunset. Noise is an important 
sound effect that can be used to simu¬ 
late thunderstorms and gunshots. 
Bear in mind that creativity is the key 
to good sound effect programming. 

Synthesizing music is really not all 


Listing 3 continued. 


* CONTROL RFTURNS TO FI EX AT END OF PROGRAM. * 


8 

8008 




PORT 

EQll 


$8008 

SS-1 PORT 

9 

AD03 




WARMS 

EQU 


$AD03 


10 

002F 




FREQ 

EGU 


$?F 

TIMF BETWFFN NOISE PULSES 

11 

OOFE 




DURA 

EQU 


$FE 

NUMBER OF RANDOM PULSES 

12 





* 





13 

AlOO 





ORG 


$A100 


14 

AlOO 

7E 

A1 

Of. 

START 

JMP 


START! 


15 

A103 




HIB 

RMB 


1 

HIB OF RNG 

16 

A104 




LOB 

RM8 


1 

LOB OF RNG 

17 

A105 

CE 

80 

08 

START1 

I.DX 


♦PORT 


18 

A108 

6F 

01 



Cl R 


1»X 


19 

AlOA 

86 

FF 



IDA 

A 

♦ $FF 


20 

AlOC 

A7 

00 



STA 

A 

0»X 

A PORT ALL OUTPUTS 

21 

AlOE 

86 

04 



IDA 

A 

♦4 


22 

AllO 

A7 

01 



STA 

A 

lfX 


23 

All 2 

CE 

A1 

53 


LDX 


♦FNVFt P 

AMPI ITUBE MOD. POINTER 

24 

A115 

A6 

00 


AGN2 

IDA 

A 

0,X 

FND OF FNVELP ? 

25 

A117 

81 

04 



CMP 

A 

♦ 4 


26 

A119 

26 

03 



BNF 


NOTEND 


27 

A11B 

7E 

An 

03 


JMP 


WARMS 

RETURN TO FI EX 

28 

A11E 

08 



NOTEND 

INX 




29 

A11F 

C6 

FE 



LDA 

8 

♦DURA 

OUTPUT N RANDOM VALUES 

30 

A121 

86 

2F 


AGN1 

IDA 

A 

♦FREQ 

DELAY 

31 

A.123 

4A 



AGN3 

DEC 

A 



32 

A124 

26 

FB 



BNF 


AGN3 


33 

A126 

8B 

OA 



BSR 


RANDOM 

GET RANDOM NUMBER IN ACC A 

34 

A128 

A4 

00 



AND 

A 

0»X 


35 

A12A 

B7 

80 

08 


STA 

A 

PORT 

OUTPUT TO SS-1 D/A CONVERTER 

36 

A12D 

5A 




DEC 

8 



37 

A12E 

26 

FI 



BNE 


AGN1 


38 

A130 

20 

E3 



BRA 


AGN2 

GET NEXT AMPLITUDE VALUE 

39 





* RANDOM NUMBER GENERATOR. RFSULT IN ACC A 

40 

A132 

B6 

A1 

03 

RANDOM 

LDA 

A 

HIB 


41 

A135 

46 




ROR 

A 



42 

A136 

88 

A1 

03 


EOR 

A 

HIB 


43 

A139 

46 




ROR 

A 



44 

A13A 

46 




ROR 

A 



45 

A13B 

B8 

A1 

03 


EOR 

A 

HIB 


46 

A13E 

46 




ROR 

A 



47 

A13F 

88 

A1 

04 


EOR 

A 

lOB 


48 

A142 

46 




ROR 

A 


(More 

49 

A143 

46 




ROR 

A 



Circle 320 on Reader Service card. 





An OPED (HID SHUT CASE x 
FOR COmPUTERS 


CALL TOLL FREE: 
(800) 848-7548 



AP103 


Your sizable investment in your computer should be protected. If you 
have to load and unload your computer every time you want to move 
it, you must consider the possible damage. Computer Case Company 
has solved your computer protection problem. Once your equipment 
is safely inside the attache-style carrying case, it never has to be taken 
out again. Simply remove the lid, connect the power, and operate. 
For storage, disconnect the power, enclose your disks, working papers, 
and manuals in the compartments provided, and attach the lid. Case 
closed. Judge for yourself. 


• API01 Apple II with Single Disk Drive. $109 

• API02 Apple II with Double Disk Drive. 119 

• API03 Apple II, 9 inch Monitor & Double Drives. 129 

• API04 Apple III, two additional Drives & Sitentype . 139 

• API 05 12 inch Monitor plus accessories. 99 

• RS201 TRS-80 Model I, Expansion Unit & Drive. 109 

• RS-202 TRS-80 Model or TV set . 84 

• RS204 TRS-80 Model III. 129 

• RS-205 Radio Shack Color Computer. 89 

• AT301 Atari Computer & Accessories . 109 

• P401 Paper Tiger 440/445/460 . 99 

• P402 Centronics 730/737 Line Printer ll/IV . 89 

• P403 Epson MX70, MX80 or IBM Matrix . 89 

• P404 Epson MX100. 99 

• P405 IDS 560 or Prism Printer . 109 

• IB501 IBM Personal Computer . 129 

• IB502 IBM Monitor. 99 

• CC80 Matching Attache Case (5"). 85 

• CC90 Matching Attache Case (3"). 75 

• CC91 Matching Accessory Case. 95 


5650 Indian Mound Court • Columbus, Ohio 43213 • (614) 868-9464 


y 
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Circle 202 on Reader Service card. 


EXTENDED Z FORTH IN ROM by Tom Zimmer 
5 to 10 times faster than Basic. Once you use it, you'll 
never go back to BASIC! A FULL 8K OPERATING SYSTEM 
source listing add 

OSI FIG-FORTH True fig FORTH model for 0S65D with fig editor 
named files, string package & much more 

STARTING FORTH by L. Brodie 

The best reference for Forth available to date. A must for the 
beginner, and refreshing to the experienced Forth Programmer, 
paperback only. 

TINY PASCAL Operates in fig-FORTH, an exceptional value 
when purchased with forth. Requires 32K min. 

TINY PASCAL & documentation 
FORTH & TINY PASCAL 


$100.00 
$ 20.00 


$ 45.00 
$15.95 


$ 45.00 
$ 65.00 



16 K RAM BOARD with 2K of EPROM $39.95 

The first and only memory board for 16 K of Ram plus 2 K of 2716 
EPROM. Available as a bare board lor the C1P only. 

PROGRAMMABLE CHARACTER GENERATOR $ 39.95 

Use OSI's graphics or make a complete set of your own! Easy 
to use. Bare Board Only. 

PROGRAMMABLE SOUND BOARD $ 29.95 

Complete sound system featuring the AY-3-8910 sound chip. 

Bare boards only 



32/64 CHARACTER VIDEO MODIFICATION $ 39.95 

Oldest and most popular video mod. True 32 chr. C1P, or 32/64 

chr. C4P video display. Optional Multiplexer board 

allows all three OSI Screens. Bare Board only. $ 14.95 

ROMS!!! 

Augment Video Mod with our Roms. Full screen editing, print 
at, selectable scroll, disc support and many more features. 

Basic 4 & Monitor $ 44.95 

Basic 3 $ 15.95 

All 3 for $ 59.95 

65D DISASSEMBLY MANUAL, by Software Consultants 

First class throughout. A must for any 65D user. $ 25.95 


NUMEROUS BASIC PROGRAMS, UTILITY PROGRAMS AND GAMES 
ALONG WITH HARDWARE PROJECTS. ALL PRICES ARE U S FUNDS. 
Send for our $1.50 catalogue with free program (hardcopy) and Auto Load 
Routine. 


OSI 


OSI 




Progressive Computing 

Rick Lotoczky 
3486 Countryside Circle 
Pontiac Twp., Ml 48057 
(313) 373-0468 



Joe Endre 

3336 Avondale Court 

Windsor, Ontario, Canada N9E 1X6 

(519) 969-2500 (call after 4 PM) 


Canadian Residents: 

Price list in Canadian available on request. 



Circle 188 on Reader Service card. 


DAISY WHEEL 

By SMITH-CORONA 



Rainbow 


...and more over all other popular Daisy Wheel Printers. 

• 120 WORDS PER MINUTE • FRICTION FEED 

• CHANGEABLE DAISY WHEEL TYPE FONTS 

• CENTRONICS PARALLEL or RS232 INTERFACE 

—CALL $— 

TOLL FREE 

_ in New Jersey 

800-257-6170 609-428-3900 


P * P CORPORATION 

P0 BOX 362 * HADDONFIELD. N J 08033 


Circle 349 on Reader Service card. 



IS THIS YOUR CUSTOMER? 


When your customer needs you. he needs you NOW! Why make him search through a ton of 
local phone books or back issues of magazines for your number? 

THE COMPUTERIST'S DIRECTORY YELLOW PAGES are the one quick reference to your 
products or services for the personal and small business computerist. Hardware, software, 
services, supplies and much more are conveniently indexed and cross referenced, placing 
your company on your customer's desk six months at a time. Now you can have inexpensive 
advertising insurance assuring that once your product announcement and ads have made 
their impression, your customers will be able to find you when they are ready to buy! 

THE COMPUTERIST'S DIRECTORY WHITE PAGES are the first attempt by any 
publication to catalog the individuals and groups that are creating the Information 
Revolution. The White Pages contain listings by individuals, clubs, user groups, 
i omputerized bulletin boards and professional associations. Many listings also include 
network I D. numbers [ Source. CompuServe, ere.) making the Computerist's Directory a 
pioneer in facilitating Electronic Mail & Conferencing. 

One Computerist's Directory is worth a room full of lotal phone directories. 


HE ONLY HAD TO LOOK IN ONE PLACE! 



the 

Computerist’s 
Directory 


The National Phone Book of Computing 


PO BOX 405 
FORESTVILLE, CA 95436 


(707) 887-1857 


Circle 183 on Reader Service card. 



INTROL-C 

COMPILER 

FOR 6809 


• Available as 6809 FLEX*-compatible resident or 
8080/Z80 CP/M*-compatible cross-compiler 


• Supports full C except: longs, floats, doubles, 
initializers, and bit fields 

• Includes object code linker, assembler for 6809, 
runtime library (w/source), and library manager 

• Produces very compact, fast object code 

FC 6809.Requires FLEX, 56K RAM.$300.00 

CC 6809 .... Requires CP/M, min. 56K RAM ... $350.00 
Manual only (specify FLEX or CP/M).$ 40.00 


CP/M -► 68XX CROSS-ASSEMBLER PACKAGES 

(INCLUDING SOURCE CODE IN C ) 

A 6800.MC 6800, MC 6802, MC 6808 .$125.00 

A 6801.MC 6801, MC 6803 .$125.00 

A 6809.MC 6809 .$125.00 


Orders outside U.S. and Canada, please add 10% 
shipping and handling. 


‘FLEX Trademark Technical Systems Consultants 
*CP/M Trademark Digital Research 


introl carp. 


647 W. Virginia St. 
Milwaukee, WI53204 
(414) 276-2937 
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Circle 77 on Reader Service card. 


Main/Frames 


Main/Frames 

from 

$200 


• 30 Models of Enclosures 

• Assembled and tested 

• Quasi-Coax Motherboards 

• Power Supply 

• Card cage and guides 

• Fan, line, cord, fuse, power 
8t reset switches 


8" Floppy Main/Frame 


8” Disc Enclosure 


Phase/80 Desk + Mainframe 


Write or call for our 
brochure which includes our 
application note: 
"Building Computers — 

A Recipe” 


3620 Roosevelt Ave. • Visalia. CA 93291 
209/733-9288 

We accept BonkAmericarc{Vlsa 

x and MasterCharge 


Listing 3 continued. 



50 

A144 

84 

02 

AND A 

•»? 

51 

A146 

78 

A1 04 

ASL 

I0B 

52 

A149 

79 

A1 03 

ROL 

HIB 

53 

A14C 

BB 

A1 04 

ADD A 

LOB 

54 

A14F 

B7 

A1 04 

STA A 

1 OB 

55 

A152 

39 


RTS 


56 



* 

THE FOLLOW INC TABLE REPRESENTS THE AMPI ITUJ1E MOBUIATJON 

57 



* 

ENVELOP OF 

THE RANDOM NOISE. 

58 

A153 

00 

FNVELP FOB 

$0*$13»$18»$20f$28»$30 7$38»$40 »$48 


A154 

11 

18 




A156 

20 

28 




A158 

30 

38 




A35 A 

40 

48 



59 

A15C 

50 


FCB 

$50 1 $53,$60,$68»$70»$78»$80 f $88»$90 f $98 


A15H 

58 

60 




A15F 

68 

70 




A161 

78 80 




A163 

88 

90 




A165 

98 




60 

A166 
A1 67 

A0 

A8 

B0 

FCB 

$AO,$A3 »$B0»$B8* $C0 »$C8 *$D0 »$D3»$E0 1 $E8 


A169 

B8 

CO 




A16B 

C8 

DO 




A16D 

D8 

E0 




A16F 

E8 




61 

A170 

F0 


FCB 

$F0»$F8»$FFir$FF »$FF »$FF 


A171 

F8 

FF 




A173 

FF 

FF 




A175 

FF 




62 

A176 

F8 


FCB 

$F"8»$F0»$F8 r$F0 r $D8 , $D0 »$C8»$C0 


A177 

F0 

E8 




A179 

E0 

D8 




A17B 

no 

C8 




A17D 

CO 




63 

A17E 

B8 


FCB 

$B8* $B0»$A8,$A0> $98,$90,$88»$80 


A17F 

B0 

A8 




A181 

A0 

98 




A183 

90 

88 




A185 

80 




64 

A186 

78 


FCB 

$78»$70»$68 »$60»$58»$50 »$48»$40 


A187 

70 

68 




A189 

60 

58 




A18B 

50 

48 




A18Ii 

4 0 




65 

A18E 

38 


FCB 

$38»$38 » $30»$30 f $28 »$28,$20»$20 


A18F 

38 

30 




A191 

30 

28 




A193 

28 

20 




A195 

20 




66 

A196 

20 


FCB 

$20 1 $20 f $20 r$18*$18r$18r$18r$18 


A197 

20 

20 




A199 

18 

18 




A19B 

18 

18 




A19D 

18 




67 

A19E 

10 


FCB 

$10»$10»$10»$10»$10,$10»$10»$10 


A19F 

10 

10 




A1A1 

10 

10 




A1A3 

10 

10 




A1A5 

10 




68 

A1A6 

10 


FCB 

$10»$10»$10,$10»$10r$30»$10»$10 


A1A7 

10 

10 




A1A9 

10 

10 




A1AB 

10 

10 




A1AD 

10 




69 

A1AE 

08 


FCB 

8»8»8>8»8»8»8»8 


A1AF 

08 

08 




A1B1 

08 

08 




A1B3 

08 

08 




A1B5 

08 




70 

A1B6 

08 


FCB 

8f8»8f8r8>8>8»8 


A1B7 

08 

08 




A1B9 

08 

08 




A1BB 

08 

08 




A1BH 

08 




71 

A1BF 

04 


FCB 

4 END OF TRANSMISSION 

72 




* 


73 




END 

START 


that different from synthesizing 
sound effects—after all, music is just 
sound and silence. A special program 
called a music interpreter allows the 
user to write music easily, using 
music notation. For example, if you 
wanted to reproduce the half-note C 
sharp in the first octave, you'd just 
write C#1H, rather than tediously 
write a machine-language routine 
specifying various parameters. If you 


are particularly interested in music, 
write to me for more information in 
this field. 

Hardware 

The Speak 'N' Sing 2 speech, music 
and sound effects synthesizer can be 
thought of as consisting of two 
separate circuits, a digital-to-analog 
converter driven by the A port of the 
PI A, Ul, and a speech synthesizer 
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Wavne Green Books 



Meopt'VW 


JJiJJJJJ 


Learn Digital 
Electronics While 
Building Your Own 
Computer! 


THE NEW 

WEATHER SATELLITE 
HANDBOOK 


TEXTEDIT 

a complete 
wordproces^ng 
system in kit 
5j0m. 

hy 

Irwin Rappaport 

■ '[ 7 ! 

A WAYNE GREEN 
PUBLICATION 


'TRS-80 and TRSDOS are trademarks of the Radio Shack Di¬ 
vision of Tandy Corporation. 


TEXTEDIT—A Complete Word Processing System in 
kit form 

by Irwin Rappaport 

TEXTEDIT is an inexpensive word processor that you can adapt to suit your needs, from 
writing form letters to large texts. It is written in modules, so you can load and use only 
those portions that you need. Included are modules that perform: 

—right justification 
—ASCII upper/lowercase conversion 
-one-key phrase entering 
—complete editorial functions 
—and much more! 

TEXTEDIT is written in TRS-80* Disk BASIC, and the modules are documented in the 
author's admirably clear tutorial writing style. Not only does Irwin Rappaport explain how to 
use TEXTEDIT; he also explains programming techniques implemented in the system. 
TEXTEDIT is an inexpensive word processor that helps you learn about BASIC program¬ 
ming. It is written for TRS-80 Models I arid III with TRSDOS 2.2/23 and 32K. 

BK7387 $9.97 Disk Available DS7387 $19.97 
Annotated BASIC—A New Technique for Neophytes. 

BASIC programming was supposed to be simple—a beginner’s programming language 
which was so near to English that it could be easily understood. But, in recent years, BASIC 
has become much more powerful and therefore much more difficult to read and understand. 
BASIC simply isn’t basic anymore. 

Annotated BASIC explains the complexities of modern BASIC. It includes complete 
TRS-80* Level II BASIC programs that you can use. Each program is annotated to explain in 
step-by-step fashion the workings of the program. Programs are flowcharted to assisted 
you in following the operational sequence. And—each chapter includes a description of the 
new concept? which have been introduced. 

Annotated BASIC deals with the hows and whys of TRS-80 BASIC programming. How is a 
program put together? Why is it written that way? By observing the programs and following 
the annotation, you can develop new techniques to use in your own programs—or modify 
commercial programs for your specific use. 

Annotated BASIC Volume 1 contains Projecting Profits, Surveyor, things to Do, Tax Shelter, 
Introduction to Digital Logic, Camelot, The Soundex Code, Deduction, Op Amp, Contractor 
Cost Estimating. 

BK7384 $10.95 ISBN 0-88006-028-X AVAILABLE NOW! 

Annotated BASIC Volume 2 contains Rough Lumber List, Trip Mileage, Flight Plan, OSCAR 
Data, SWR/Antenna Design, Supermaze, Petals Around the Rose, Numeric Analysis, 
Demons, Air Raid, Geography Test, Plumbing System Design. 

BK7385 $10.95 ISBN 0-88006-037-9 

Order Both Volumes and Save! BK738402 $18.95 

KILOBAUD KLASSROOM- 
A practical course in digital electronics 

By George Young and Peter Stark 

Learning electronics theory without practice isn’t easy. And it’s no fun to build an elec¬ 
tronics project that you can’t use. Kilobaud Klassroom the popular series first published in 
Kilobaud Microcomputing, combines theory with practice. This is a practical course in 
digital electronics. It starts out with very simple electronics projects, and by the end of the 
course you’ll construct your own working microcomputer! 

Authors Young and Stark are experienced teachers, and their approach is simple and direct. 
Whether you're learning at home or in the classroom, this book provides you with a solid 
background in electronics—and you'll own a computer that you built yourself! 

Kilobaud Klassroom contains Getting the Ball Rolling, Gates and Flip-Flops Explained, J.K. 
Flip-Flops and Clocked Logic, PC Boards and Power Supplies. Hardware Logical Functions, 
Voltage, Current and Power Supplies, Transistors, Diodes and OP Amps. Pulses and More 
Pulses, Counters and Registers, Bus Traffic Control, ROM and RAM Memories, I/O Circuitry, 
Parallel and Serial I/O Ports, Computer I/O III, Computer I/O IV, Computer I/O V, Processor 
Connections, Finally . The Kilobaud Krescendo, Eproms and Troubleshooting, Expan¬ 
sions and Programming, Machine-Language Programming, Assembly-Language Program¬ 
ming, Connecting to the Outside World. 

ISBN- 0-88006-027-1 AVAILABLE NOW! BK7386 $14.95 

THE NEW WEATHER SATELLITE HANDBOOK— 

By Dr. Ralph E. Taggart WB8DQT — 

Here is the completely updated and revised edition of the best selling Weather Satellite 
Handbook— containing all the information on the most sophisticated spacecraft now in 
orbit. Dr. Taggart has written this book to serve both the experienced amateur satellite 
enthusiast and the newcomer. This book is an introduction to satellite watching, that 
tells you how to construct a complete and highly effective ground station. Not just ideas, 
but solid hardware designs and all the instructions necessary to operate the equipment 
are included. An entire chapter is devoted to microcomputers and the Weather Satellite 
Station, and for the thousands of experimenters who are operating stations, The New 
Weather Satellite Handbook details all the procedures necessary to follow the current 
spacecraft. 

Weather Satellite contains Operational Satellite Systems, Antenna Systems, Weather 
Satellite Receivers. A Cathode Ray Tube (CRT) Monitor for Satellite Picture Display, A 
Direct-Printing Facsimile System for Weather Satellite Display, How to Find the Satellite, 
Test Equipment, Microcomputers and the Weather Satellite Station, Station Operations. 

IS8N 0-88006-015-8 avaiiable now! BK7383 $8.95 


FOR TOLL-FREE ORDERING CALL 1-800-258-5473 
WAYNE GREEN BOOKS • PETERBOROUGH NH 03458 

Use the order card or itemize your order on a separate piece of paper and mail to Wayne Green Books Att: Sales • Peterborough NH 03458. 

Be sure to include check or detailed credit card information. (Visa, Master Charge or American Express accepted.) 

No C.O.D. orders accepted. All orders add $1.50 for the first book, postage and handling; $1.00 each additional book; $10.00 per book foreign air mail. 
Please allow 4-6 weeks after publication for delivery. Questions regarding your order? Please write to Customer Service at the above address. 


Microcomputing, August 1982 95 












































(U3) driven by the B port of the PIA. 
(See Fig. 4.) 

The digital-to-analog converter is 
made up of a resistor ladder con¬ 
sisting of 16 resistors neatly packaged 
in a DIP and labelled RL1 in the sche¬ 


matic (Fig. 5). The output of the con¬ 
verter ranges from approximately 0 
to 5 volts. Since the converter is con¬ 
nected to eight lines of the PIA, it is 
an eight-bit converter which allows 
256 different voltages in the specified 


range. The D/A circuit is capable of 
reproducing virtually any sound, in¬ 
cluding music, sound effects and 
waveform speech. 

The speech portion of the circuit 
consists of basically four parts: the 



Fig. 4. Block diagram of the Speak 7V' Sing 2. The two major divisions of the synthesizer are the D/A converter, which allows music and sound effect synthesis, 
and the speech processor, which in conjunction with the word ROMs is responsible for speech synthesis. 



Fig. 5. Complete schematic of the Speak TV' Sing 2 speech, music and sound effects synthesizer. Integrated circuit U3 is the heart of the speech synthesizer. 
Words are stored in ROMs U4,5,6,7. The eight-bit D/A converter, responsible for music and speech synthesis, comprises resistor ladder network RLl. 
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Circle 55 on Reader Service card.— 




















































































































































































































































































Now Available! 

The new Apple™— 
compatible disk drive 
from A. M. Electronics 


The wait is over. 

Now you can get an affordable, high- 
performance, 5!4-inch disk drive that is 
fully compatible with your Apple computer. 

Our drive comes complete with an 
Apple-beige case and connecting cables. 
This drive has been fully tested with Apple’s 


disk operating system 
and software. Just plug it in 
— it’s ready to run. 

You get a 90-day limited warranty and 
a 10-day money back guarantee. 

This Apple-compatible drive is available 
now from A.M. Electronics for just $395.00 
(40-track) or $495 (80-track). 

Today, upgrade your Apple computer with 
an A.M. Electronics diskdrive — and goto 
the head of your class! 


Th* power i 


m 

A.M. ELECTRONICS, INC. 

3446 Washtenaw Avenue* Ann Arbor, Ml 48104• 313/973-2312 


™Apple Computer Corp. 









1 

1 

INTEGRATED CIRCUITS 

Ul 

6821 PIA 

2 

1 

U2 

33512 40 WORD 9 BIT FIFO 

3 

1 

U3 4 5 

NATIONAL SEMI. DT-1050 3 CHIP SET 

4 

1 

U6 7 

NATIONAL SEMI. DT-1057 2 CHIP SET 

5 

1 

U8 

74LS04 HEX INVERTER 

6 

1 

U9 

74LS42 4 LINE TO 10 LINE DECODER 

7 

1 

U10 

LM 324 QUAD OP AMP 

8 

1 

Ull 

LM 380 2 WATT AUDIO POWER AMP 

9 

1 

U12 

78L08 8 VOLT P0S. REGULATOR 

10 

1 

U13 

7812 12 VOLT P0S. REGULATOR 

11 

1 

U14 

79L12 12 NEG. REGULATOR 

12 

1 

U15 

7805 5 VOLT POS. REGULATOR 

13 

1 

RESISTORS 

RL1 

RES. LADDER ALLEN BRADLEY 316L08253 

14 

4 

Rll 16 18 19 

10K 1/4 WATT 

15 

1 

R17 

6.8K 1/4 WATT 

16 

2 

R12 14 

100K 1/4 WATT 

17 

2 

R15 20 

5K POT BAL & VOL 

18 

2 

R13 22 

1.5K 1/4 WATT 

19 

1 

R21 

2.7 1/4 WATT 

20 

1 

R23 

1 M 1/4 WATT 

21 

1 

CAPACITORS 

Cl 

1 MFD 

22 

1 

C2 

47 PFD 

23 

1 

C3 

15 PFD 

24 

10 

C4 5 7 8 14 15 16 17 25 26 

.1 MFD 

25 

1 

C9 

220 MFD 

26 

2 

CIO 18 

100 MFD 

27 

5 

C12 20 21 23 27 

22 MFD 

28 

1 

MISCELLANEOUS 

4 MHZ CRYSTAL 

29 

1 


P.C. BOARD 

30 

2 


FEMALE MOLEX 15 SOCKET CONN. 

31 

1 


POLARIZING KEY 

32 

1 


RCA FEMALE PHONO CONN 

33 

1 


RCA MALE PHONE CONN 

34 

3 


14 PIN IC SOCKET 

35 

2 


16 PIN IC SOCKET 

36 

4 


24 PIN IC SOCKET 

37 

1 


28 PIN IC SOCKET 

38 

2 


40 PIN IC SOCKET 

39 

1 


4 POLE DIP SW. 

40 

2 


4 X 40 1/4" SCREW 

41 

2 


4 X 40 NUT 

42 

1 


HEAT SINK 

Parts list. Complete parts list for the Speak 'AT Sing 2. The board is available in kit form as well as 

tested and assembled. 



FIFO buffer (U2), the speech pro¬ 
cessor chip (U3), the word ROMs (U4 
5 6 7) and the driver (PIA, Ul). Note 


that the FIFO is a nine-bit device. 
Eight of the bits are used for the word 
code, while the remaining bit deter- 


Circle 323 on Reader Service card. _ Circle 172 on Reader Service card. 


DISCOUNTS 


TELEVIDEO 950 

$898 

BUFFERED INTERFACE FOR MX80. MX80F/T. MX100 

(compatible with GRAFTRAX-80 


& all Epson printer commands) 


16K buffer PARALLEL interface 

$158 

8K buffer EIA RS-232C SERIAL interface 


-supports both X ON/X-OFF & 


hardware handshaking 


-seven baud rates (300 to 19.200). 


DB25 connector 

$158 

VENTEL MD-212 + 300/1200 baud ($995 list) 

$872 

MULTI-TECH MODEMS 


(FCC registered direct connect) 


MT212D 


(BELL 212A compatableat 1200 baud) 

$690 

MT212A 


(BELL 212A compatable at either 1200 


baud or 0-300 baud) 

$840 

NOVATION MODEMS 


CAT 

$138 

D CAT 

$148 

AUTO-CAT 

$226 

APPLE-CAT II 

$312 

BLACK RIBBON CARTRIDGE FOR MX 70/80 


3/2990 10/S95 


Red. blue, brown, or green ribbons now available 

for $3 00 additional each ribbon (mix or match) 

RELOAD YOUR OWN EPSON CARTRIDGES 


(Takes 3 minutes - Save $$$) 


Reloads for MX80/MX70 5/S19 90 

Reloads for MX-100 5/2310 

Personal checks accepted Please allow up to 3 weeks 

for checks to clear Shipping and handling 2% 


Send orders/inquiries to: 


CTS. Incorporated of Virginia 


Post Office Box 342 


1 Annandale. Virginia 22003 (703) 354-1745 




mines which ROM is selected. 

The heart of the speech synthesizer 
is the speech processor chip (U3). It 
can reproduce any word in the 
ROMs. The input to the SPC consists 
of eight lines, which allows access to 
a maximum of 256 words. However, 
codes above 143 for U4 and 5, and 
codes above 130 for U6 and 7, will 
give unpredictable results. The CA2 
output line of the PIA is used to select 
a particular pair of ROMs. If CA2 is 
high, U4 and 5 will be selected; 
ROMs U6 and 7 will be selected if 
CA2 is low. 

The remaining circuitry, consisting 
mainly of U10 and Ull, is responsi¬ 
ble for audio summing and amplifica¬ 
tion. U10 is connected as a summing 
amplifier to sum the output signal of 
the D/A converter (i.e., music or 
sound effects) and the speech syn¬ 
thesizer. These signals are then 
amplified by Ull, which is an audio 
power amplifier. 

Two control potentiometers are 
conveniently placed at the edge of the 
pc board to allow the user to control 
the volume of music and speech. 
Note that the potentiometer marked 
BAL controls only the volume of 
the music. ■ 


Price List 

The following items are available 
postpaid in the U.S. Overseas orders 
add $12 postage. 

All Speak 'N' Sing 2 prices include 
the standard ROM set only; the op¬ 
tional ROM set must be purchased 
separately. 

Speech Systems 

38 W 255 Deerpath Road 

Batavia, IL 60510 

Speak 'N' Sing 2, blank printed cir¬ 
cuit board, $39. 

Speak 'N' Sing 2, semi-kit (board, U3 
U4 U5, crystal, RL1), $129. 

Speak 'N' Sing 2, kit form (all com¬ 
ponents), $189. 

Speak 'N' Sing 2, assembled and 
tested, $229. 

Optional ROM set, 131 additional 
words, $49. 

Software including speech-based 
games, music and sound effects in 
Flex 1.0, 2.0 or Flex 9.0 is available on 
five-inch or eight-inch disks, $29. 
Illinois residents please add 5V4 per¬ 
cent sales tax. Visa and Master Card 
orders also accepted. Allow ten days 
for checks to clear. 
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TWo Great Languages! 
Two Great Compilers! 


Ada 

Required by the Department of Defense 
for all its programming, Ada is a highly 
structured, sophisticated language, well 
suited to both applications and systems 
programming. 

SuperSoft Ada is a native code, fully 
recursive, two pass compiler which gener¬ 
ates “.COM” files. While currently a subset, 
SuperSoft Ada supports most features of 
the standard Ada language. 

Required by the Department of Defense 
for Ada copyright protection: “This compiler 
is presently an incomplete implementation 
of the Ada programming language. It is 
intended that this compiler will be further 
developed to enable implementation of the 
complete Ada programming language, and 
then to be submitted to the Ada Joint Pro¬ 
gram Office for validation.” 

Because of the DOD requirement, Ada is 
certain to become a dominant language 
soon. Begin learning and using Ada now 
with SuperSoft Ada. 

(Requires: 48K CP/M) 

Ada Compiler: $300.00 
Manual Only: $ 25.00 


c 

Version 1.1 of SuperSoft’s widely used 
C compiler has now been released. With 
this release SuperSoft’s C now includes all 
the most widely used features of version 7 
Unix standard C. 

SuperSoft C is a two pass compiler which 
typically results in 40% code reduction. This 
means that compiled object code will run 
nearly as fast as that which was written in 
assembler. Also, because assembly code is 
produced, “hand optimization” of critical 
sections is possible. 

(Requires: 48K CP/M, more recommended) 

C Compiler: $250.00 

Manual Only: $ 15.00 
8086 C Compiler: $500.00 

Available from fine dealers everywhere, or 
directly from SuperSoft. 

Japanese Distribution: 

ASR Corporation 

3-23-8, Nishi-Shimbashi, Minato-Ku 
Tokyo 105, Japan 
Tel. (03)-437-5371 
Telex. 0242-2723 

*Ada is a trademark of the Department of Defense 
(Ada Joint Program Office) 

CP/M is a registered trademark of Digital Research 

Ada and C are available for virtually all CP/M, 
CP/M 86, and MS DOS compatible systems. 










Say It Again, Atari 

You'll be amazed at what your Atari has to say, 
once you plug it into the Voice Box. This low-cost speech peripheral 
is also available for the Apple II. 

By Jake Commander 
Microcomputing Technical Editor 


I can't believe it. My Atari 800 
told me to jump in a river! As 
plain as day and in an unswerving 
tone, my previously well-behaved 
machine voiced the line I'd just 
entered. I typed: GO DJUHMP IN 
UH RIVUH; it said, "Go jump in a 
river." Amazing. 

I consider myself fortunate indeed 
to have been able to review this pre¬ 
liminary version of the Voice Box 
(from the Alien Group, 27 W. 23rd 
St., New York, NY 10010), which is 
available for both Atari 400/800 and 
Apple II computers. There aren't too 
many of these goodies around yet, so 
I had my own private preview. I'm 
sad to see it go. It feels like saying 
goodbye to a friend. I never realized 
my Atari had so much to say. The 
possibilities are enormous. 

Who Just What? 

On first encountering the unit, the 
temptation is too much to resist: from 
monosyllabic words up to long sen¬ 
tences, the Voice Box injects an en¬ 
dearing personality to your comput¬ 
er. With very little practice, the unit 
can grab your attention with a perfect 
utterance of the word "antidisestab- 
lishmentarianism," and then has you 
falling off your chair by politely ask¬ 
ing, "Who just farted?" And worse. 

For $169 you get an actual black 
box (in the best computer tradition), 
nine pages of documentation and the 
driver software. The software comes 
on either disk or cassette and is 
available for computers with 16K or 
more of memory. The software is an 
important part of this package and 
takes up a fair amount of space—this 
necessitates the use of a stripped 
down version for 16K machines, 
which simply eliminates the random 
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sentence generator. 

For this review, I used the Atari 
version, although I should stress 
that the Apple II version is just 
as good. For all intents and pur¬ 
poses it is the same unit except 
that it plugs into a spare slot and 
has a 100-word dictionary available 



in an on-board read-only-memory 
(ROM) and speaks through an ex¬ 
tension speaker. Price is $199. 

The Atari version, on the other 
hand, plugs into the serial I/O socket 
and speaks through the speaker in 
the TV display monitor. It's just a 
matter of plugging into the side of the 
keyboard or (as in my case) the serial 
socket at the rear of the disk drive. 

The software supplied with the re¬ 
view unit came on disk. Typing 
"RUN D:VBRF" led me straight into 
some fun and games—and some in¬ 
teresting possibilities. VBRF is the 
software that contains the Voice Box 
driver, a random sentence generator 
and a talking face, which reminded 


me of one of my teachers at school 
(except this one I could switch off). 

Before diving into speech genera¬ 
tion, the option of loading a dic¬ 
tionary for use by the program is of¬ 
fered. This allows for extreme flex¬ 
ibility and multiplies the usefulness 
of the unit tenfold. Let me explain. 

Getting Rid of Foreign Accents 

The Voice Box operates on pho¬ 
nemes rather than words. This means 
that words are built up from the indi¬ 
vidual phonetic sounds that make up 
each word. The alternative technol¬ 
ogy (as used in the Texas Instruments 
Speak 'n' Spell) is to have whole 
words pre-programmed into the vo- 
calizer chip. This generally leads to 
more convincing synthesized speech 
but at the cost of versatility—only a 
limited vocabulary can be stored in 
such a chip. 

However, because the Voice Box 
allows words to be built up from indi¬ 
vidual sounds, the vocabulary is vir¬ 
tually limitless. The only real limit to 
its range of words at any given time is 
the amount of memory available to 
store those words. This is where the 
all-important dictionary comes in. 

Imagine the word "light." The 
"ight" portion causes the as-yet un¬ 
educated Voice Box to say "iggt" 
because it literally interprets the 
letters typed in. Being told to 
"switch on the liggt" just doesn't 
sound convincing. 

So try the All-American Chicago 
Tribune version: "lite." Once again, 
the box responds with the literal pro¬ 
nunciation of "littee." So now you 
start to get the point: this thing has to 
be taught. Provided in the documen¬ 
tation is a list of all the consonant 
and vowel sounds that are available. 
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ATARI SAYS ITS FIRST WORD 

WITH A VOICE BOX BY THE ALIEN GROUP! 

THE ALIEN GROUP has emerged from the underground, daring to offer 
a full-featured speech synthesis system that is flexible, low in cost, 
and needs no-accessory devices. No Interface, Cables, Speaker, 

Amp, or External Power Required! VOICE BOX has been 
designed and programmed by Atari users to become the 
integral voice of a 400 or 800 computer. Simply plugged into 
the serial port, VOICE BOX automatically routes all speech 
into the speaker of your television monitor. With the menu- 
driven operating system supplied, you'll be creating 
original, intelligible speech within moments after 
loading disk or cassette. No lengthy or obscure 
instructions to wade through. 

The system includes a dictionary which translates typed 
text into VOICE BOX's phonetic language. The dictionary can 
be expanded to include as many as 5,000 words of your own 
custom vocabulary. Unlimited speech can be produced by 
straightforward phonetic definiton at any time, even if the 
dictionary should be full. 

The speech routines can be called from other programs for any 
purpose you can conceive. Here are a few suggested uses: 


SOUND EFFECTS 

• Access 64 phonemes at any of 4 pitch levels to add filtered, 
contoured sound to the Atari audio repertoire. 

GAMES 

• Program aliens to hiss threats, moan when destroyed. 

• Devise weird, non-human tongues for dungeon dwellers. 

• Insert cryptic spoken clues in maze games. 

COMPUTER OPERATION 

• Code verbal prompts and error messages that command 
attention and leave the current display intact. 

EDUCATION 

• Gain an introduction to the principles of phonetics. 

• Learn touch typing through spoken feedback from the 
keyboard. 

In addition, the Random Sentence Generator included in the 
operating system, which prints and speaks endlessly 
startling, amusing, even poetic combinations of words 
supplied by the user, helps teach school children to identify 
parts of speech and recognize a variety of sentence 
structures. 

A minimum of 16K RAM is required by the operating system. 
Either disk or cassette includes both 16Kand 32K versions. Try 
VOICE BOX for up to 10 days, and if it isn't the finest value 
you've ever seen in a computer peripheral, the most 
challenging and provocative addition you've ever made to 
your system, return it in its original condition for a full 
refund. 

When ordering specify disk- or cassette-based operating system, and enclose check or money-order for $169, or state your 
VISA or MASTERCARD number. Send mail orders to: THE ALIEN GROUP 

27 West 23rd Street or telephone orders from 

Dept. MC-2 10 AM to 6 PM New York time 

New York, New York 10010 (212) 924-5546 

ALSO AVAILABLE AT LEADING COMPUTER STORES THROUGHOUT THE WORLD. 

Atari is a registered trademark of Warner Communications. 




It turns out that AH1 gives an "ah" 
sound as in "father/' whereas Y 
gives an "i" sound as in "any." 
Thus, combining AH1 and Y gives 
a sound somewhat like the word 
"eye." Simple! Just put "L" at the 
start and "T" at the end so it looks 
like "LAH1YT"— this gives a sound 
like L-EYE-T, which is closer than 
LIGGT or LITTEE. 

It would be a pain to type 
"LAH1YT" every time you wanted 
the world "light," so you just enter 
it into the dictionary by typing 
"LAH1YT = LIGHT." Thereafter, 
every time the word "light" is used, 
the word "LAH1YT" is pronounced. 
So it's just a matter of finding the 
closest-sounding rendition of the 
word required and then entering it 
into the dictionary. 

Many such dictionaries can be built 
up and saved for subsequent use, al¬ 
lowing specialized versions for use 
in, say, a chemistry lab or a math 
class or even a computer room. (Yes, 
this thing will even speak in comput¬ 
er jargon.) Five dictionaries are sup¬ 
plied which already contain some of 
the more common phonetic sounds 
such as "ight," "ute" and so on. 


Also supplied on the disk is a talk¬ 
ing face. This is mainly for fun, al¬ 
though it could be incorporated into 
educational programs to add some in¬ 
terest for the younger audience (up to 
the age of about 90). After you type in 
the word you want pronounced, the 
lips move somewhat like an ill- 
trained ventriloquist. The rest of the 
face stares blankly at you in a semi- 
malevolent manner, just like my 
stone-faced physics teacher used to at 
school. This became too much for me 
and, after insulting the screen, I 
switched off for a later session. 

Jabberwocky 

The later session involved trying 
the final portion of the software—the 
random sentence generator. Once 
again, this is mainly for amusement, 
but it would certainly be an unusual 
way to pull some creative sentences 
out of thin air. 

When I tried it, my Atari kept 
meandering on about Peter. Peter 
had apparently fallen in love with 
a ham sandwich which was sitting 
on a rabbit which hated the ham 
sandwich. 

No matter how many times I tried 


the random sentence, I kept hearing 
about Peter and his weird rabbit, 
ham sandwich and other sundry ac¬ 
tors in this synthesized plot. As soon 
as Susan came onto the scene, I went 
back to the menu. I couldn't bear the 
thought of what the computer would 
have them do. No wonder the rabbit 
hated the ham sandwich. And what 
would Susan do with the rabbit? It 
certainly has Peyton Place beat. 

In all seriousness, I don't think I'm 
stretching my accolade too far by 
stating that this is an excellent prod¬ 
uct. It you want to use it strictly as a 
voice output device, I don't know of a 
less expensive unit on the market. 

By using the stripped-down pro¬ 
gram as the driver software, it is 
possible to incorporate this into all 
kinds of programs such as spelling or 
typing tutors. As a device to help 
blind people, the Voice Box is literal¬ 
ly crying to be put to good use. 

If you want some plain old good 
fun, this will have you splitting your 
sides. And next time some dullard 
confronts you and your computer 
with the old stanza about "what will 
it do?" let the computer tell him 
where to get off.■ 
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APPLE SPEAKS 
INTELLIGENTLY! 


The people who dared to teach Atari to talk are again 
challenging the microcomputer establishment with the 
VOICEBOX Speech Synthesizer for Apple. This low cost intel¬ 
ligent peripheral can speak thousands of words unassisted, 
generated directly from its firmware ROM dictionary lo¬ 
cated on its plug-in card. This means that speech, with 
variable intonation and speed, can be used in any of your 
apple programs without ever having to bother loading a 
disk. And, in case you want to expand your dictionary to 
include unusual words or words in foreign languages, you 
can easily define them with our 64 phonemes and store 
them by the thousands on one of the six special dictionaries 
provided for on our disk. 

In addition your VOICEBOX for Apple can be easily coded to 
sing on key with uniform barlengths and you can store 
(record) your songs on disk, retrieving and modifying sec¬ 
tions whenever you want. With the disk system, you'll also 
enjoy an educational random sentence generator and 
graphic speech animation! The VOICEBOX for Apple will 
run on 32K Apple II with Applesoft or Apple II Plus systems 
equipped with sixteen-sector disk drives. VOICEBOX for 
Apple comes with loudspeaker and disk. The Alien Group 
also makes a less expensive VOICEBOX for Apple with all 
features (including expandable disk dictionary), but ex¬ 
cluding firmware ROM and singing capability. Speaker is 
optional on this unit. 



For Atari users, 
the VOICEBOX for 
16K and up Atari 
plugs directly into the 
serial port. No extra cables are 

needed and no speaker is needed since the speech comes 
directly over your TV monitor. This unit has all speech syn¬ 
thesis features except singing and firmware ROM. 

AL-3001 VOICEBOX for Apple. With firmware ROM, singing 

capability and speaker $215.00 

AL-3501 VOICEBOX for Apple. Without firmware ROM, 

singing capability and speaker $1 39.00 

AL-4001 Speaker for AL-3501 (the AL-3501 will also work 

with any other speaker) $15.00 

AL-5001 VOICEBOX for Atari $169.00 

All mail orders are on a 10 day moneyback guarantee if 
you're not completely satisfied. When ordering enclose 
check or money-order or state VISA or MASTERCARD num¬ 
ber. Send mail orders to: 

THE ALIEN GROUP or Telephone orders 

27 West 23rd Street from 1 0 AM to 6 PM 

Dept. MC-2 New York time 

New York, New York 10010 (212) 924-5546 

ALSO AVAILABLE AT LEADING COMPUTER STORES 
THROUGHOUT THE WORLD. 
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Voice Synthesis Peripherals 


A sampling of voice synthesis products for selected systems. 


Product 

Manufacturer 

System 

Price 

Synthetalker 

Ackerman Digital Systems, Inc. 
110 N. York Road 

Suite 208 

Elmhurst, IL 60128 
312-530-8992 

S-100 

$279.95 (kit) 

$310 (as¬ 
sembled) 

PC-Mate Speech Master 

Tecmar, Inc. 

23600 Mercantile Road 
Cleveland, OH 44122 
216-464-7410 

IBM PC 

$395 

VI00 Interactive 

Vynet Corp. 

Apple II 

$395 

Voice Synthesizer 

2405 Qume Drive 

San Jose, CA 95131 
408-942-1037 

IBM PC 


Speech 1000 

Telesensory Speech Systems 

Parallel 

$1200 

Synthesizer Board 

3408 Hillview Ave. 

PO Box 10099 

Palo Alto, CA 94304 
415-856-8255 

I/O or 
serial I/O 
(RS-232C) 


Speech 1100 Download¬ 
able Synthesizer Board 

Telesensory Speech Systems 

Parallel I/O 

or serial I/O 
(RS-232C) 

$1600 

Prose 2000 

Telesensory Speech Systems 

RS-232C 

$3500 board 
$4800 (PR2020 
peripheral) 

SP1020 Speech Pe¬ 
ripheral 

Telesensory Speech Systems 

RS-232C 

$2500 

Lisa Voice Synthesizer 

Centigram Corp. 

155 A Moffett Park Drive 
Sunnyvale, CA 94086 
408-734-3222 

RS-232C 

$2450 

Micromouth 

Micromint Inc. 

Apple II or 

$120 (kit) 


917 Midway 

any parallel 

$150 (assem¬ 


Woodmere, NY 11598 
800-646-3479 

port 

bled) 

$141 (assembled 

Sweet Talker 

Micromint Inc. 

Apple II or 
any parallel 
port 

parallel port 
board) $151 
(assembled 

Apple II board) 

Supertalker SD200 

Mountain Computer 

3800 Harvey West Blvd. 

Santa Cruz, CA 95060 
408-438-6650 

Apple II 

$199 

Type 'N Talk 

Votrax 

500 Stephenson Highway 

Troy, MI 48084 

800-521-1350 

RS-232C 

$375 

Cognivox VIO-1003 

Voicetek 

Apple II 

$249 

Cognivox VIO-1002 

Dept. G, Box 388 

Goleta, CA 93116 

CBM 

$249 

Voice Box 

The Alien Group 

27 West 23rd St. 

Atari 400, 

800 

$169 


New York, NY 10010 
212-924-5546 

Apple II 

$199 

Echo II 

Street Electronics 

3152 E. LaPalma Ave. 

Anaheim, CA 92806 
714-632-9950 

Apple II 

$199.95 

Echo GP 

Street Electronics 

Serial or 
parallel port 

$369.95 


^FO^R^^ODE^OMI^ 
IBM PERSONAL COMPUTER 

★ MORE SPEED 

10-20 times faster then interpreted BASIC 

★ MORE ROOM 

Very compact compiled code plus VIRTUAL MEMORY 
makes your RAM act larger. Variable number of block 
buffers. 31-char.-unique wordnames use only 4 bytes in 
header! 

★ MORE INSTRUCTIONS 

Add YOUR commands to its 79-STANDARD-plus instruc¬ 
tion set! 

Far more complete than most Forths: single & double 
precision, arrays, string-handling, clock, graphics, (IBM 
low-res. gives 16-color or 200-tint display). 

★ MORE EASE 

Excellent full-screen Editor, structured & modular 

programming 

Word search utility 

THE NOTEPAD letter writer 

Optimized for your TRS-80 or IBM with keyboard repeats, 
upper/lower case display driver, full ASCII. 

★ MORE POWER 

Forth operating system 
Concurrent Interpreter AND compiler 
VIRTUAL I/O for video and printer, disk and tape 
(10-Megabyte hard disk available) 

Full 8080 or 8088 Assembler aboard 
(Z80 Assembler also available for TRS-80) 

Intermix 35- to 80-track disk drives 
IBM can read, write and run M.3 Disks 
M.3 disks can read, write and run M.l disks 



THE PROFESSIONAL FORTH SYSTEM 
FOR TRS-80 & IBM PC 

(Thousands of systems in use) 

MMSFORTH Disk System (requires 1 disk drive. 32K RAM) 

V2.0 Radio Shack TRS-80 Model I or III.$129.95’ 

V2.1 IBM Personal Computer. (80-col. screen). $249.95* 

AND MMS GIVES IT PROFESSIONAL SUPPORT 

Source code provided 

MMSFORTH Newsletter 

Many demo programs aboard 

MMSFORTH User Groups 

Inexpensive upgrades to latest version 

Programming staff can provide advice, modifications and 

custom programs, to fit YOUR needs 

MMSFORTH UTILITIES DISKETTE includes FLOATING POINT 
MATH (BASIC ROM routines plus Complex numbers, Rectan¬ 
gular-Polar coordinate conversions, Degrees mode, more), 
(TRS-80) a full Forth-style Z80 ASSEMBLER) plus a powerful 
CROSS-REFERENCER to list Forth words by block and line; 
plus all on one diskette (requires MMSFORTH V2.0. 1 drive & 
32K RAM) $39.95* 

FORTHCOM communications package provides RS-232 
driver, dumb terminal mode, transfer of FORTH blocks, and 
host mode to operate a remote TRS-80 (requires MMSFORTH 
V2.0. 1 drive & 32K RAM) $39.95* 

THE DATAHANDLER: a very sophisticated database manage 
ment system operable by non-programmers (requires 
MMSFORTH V2.0, 1 drive &32K RAM) $59.95* 

FORTHWRITE: fast, powerful Word Processor w/easy 
keystrokes. Help screens, manual & demo files Full propor¬ 
tional w/tabs. outdenting. Include other blocks, documents & 
keyboard inputs— ideal for form letters (requires MMSFORTH 
V2.0. 2 drives & 48K RAM) $175.00* 

MMSFORTH GAMES OISKETTE: real-time graphics & board 
games w/source code Includes BREAKFORTH, CRASH- 
FORTH. CRYPTOQUOTE. FREEWAY (TRS-80). OTHELLO & 
TICTACFORTH (requires MMSFORTH V2.0, 1 drive & 32K RAM) 

$39.95* 

Other MMSFORTH products under development 


FORTH BOOKS AVAILABLE 

MMSFORTH USERS MANUAL - w/o Appendices $17.50* 

STARTING FORTH - best! $15.95* 

THREADED INTERPRETIVE LANGUAGES • advanced, analysis 
of FORTH interals .$18.95* 

PROGRAM DESIGN 4 CONSTRUCTION - intro, to structured 
programming, good for Forth.$13.95* 

FORTH -79 STANDARD MANUAL - official reference to 
79-STANDARD word set. etc $13.95* 

FORTH SPECIAL ISSUE, BYTE Magazine (Aug. 1980) • A collec¬ 
tor s item for Forth users and beginners $4.00* 

* ORDERING INFORMATION: Software prices include 
manuals and require signing of a single computer license for 
one-person support Describe your Hardware Add $2.00 S/H 
plus $3 00 per MMSFORTH and $1.00 per additional book; 
Mass orders add 5% tax. Foreign orders add 20% UPS COD, 
VISA & M/C accepted; no unpaid purchase orders, please. 



Send SASE tor tree MMSFORTH information 
Good dealers sought 

Get MMSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER 
SERVICES (K8) 


61 Lake Shore Road, Natick. MA 01760 
(617)653-6136 
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Micros Are Sounding Good 

With the strides taken in speech synthesis development in recent 
years, low-cost peripherals, such as the Votrax Type 'N 
Talk, are becoming an integral part of our lives. 

By Jim Hansen 


S peech synthesis has been with 
us since the 1930s when Bell 
Telephone showed that recognizable 
speech can be made from three 
components: a hum, a white noise 
ssss and a shhh sound. But not until 
the last few years has speech syn¬ 
thesis been available to the common 
man. And the first truly practical 
low-cost speech synthesizer arrived 
only last year. 

A report in Mini-Micro Systems says 
that voice output equipment sales 
will rise from $23 million this year to 
$495 million by 1985. The possible 
applications are many. People with 
speech handicaps will find electronic 
speech essential for day-to-day living. 
So will those with severe cases of 
cerebral palsy, blindness, strokes, 
some forms of cancer and other crip¬ 
pling diseases. Low-cost speech syn¬ 
thesizers that enable these people to 
either talk or hear the written word 


TERMINAL TYPE'N TALK 



Fig. 1. Connecting the Type ’N Talk to a terminal. 
Most terminals will work with only pins 2, 3 and 7 
connected. (The jumper from terminal pin 2 to pin 
3 provides local copy. If your terminal has a half¬ 
duplex mode, select it and omit the pin 2-3 jumper.) 
Some other more intelligent terminals will require 
pins 4-5 andlor 6-8-20, shown in dotted box, to op¬ 
erate in local mode. 


will find a large market. Talking 
stoves, refrigerators and ther¬ 
mometers, to name a few appliances, 
will help millions of people around 
the world. 

Education also offers opportuni¬ 
ties. Preschoolers can be taught and 
drilled with talking computers. 
Speech educators and therapists will 
be able to provide more and better 
service with inexpensive, high per¬ 
formance speech units. Psychologists 
can explore the speech recognition 
functions within the brain. Foreign 
languages can more readily be 
taught. Properly programmed, dia¬ 
lects within a language can even be 
replicated. 

The home also has great potential 
for speech output products. I remem¬ 
ber Bill Cosby, on a record, wanting a 
door bell that said "somebody is at 
the door" instead of going "bing- 
bong." Now, we are at the point 
where this kind of door bell is cheap 
enough to be practical. 

On other fronts, I expect that talk¬ 
ing microwave ovens and perhaps 
televisions and clocks will soon be 
the rage. (At least one talking clock is 
available now at about $80; Radio 
Shack also sells one for $59.) 

Burglar alarms will be able to alert 
the appropriate people, perhaps even 
the burglar himself. Fire alarms in 
homes and businesses could give lo¬ 
cation and intensity information to 
the local fire department. 

Cars will soon be talking. Datsun 
now has a tape in the 280Z, and 
Chrysler will be using a Texas In¬ 
struments TMS-1000 system for its 
1983 models. I expect the govern¬ 
ment will want to nag you about your 
seat belts and driving habits. Plainly, 
there are hundreds of other places 


where our tools and appliances will 
be more useful to us when they talk. 

Two Types 

Two general types of speech syn¬ 
thesis are available to us now. Texas 
Instruments (and other semiconduc¬ 
tor houses) is championing stored 
speech synthesis. Examples of this 
are the Speak & Spell-like products 
that have come on the market during 
the last couple of years. 

The details of this type of speech 
synthesis (linear predictive coding) 
are not terribly important; it in¬ 
volves digitizing an original voice 
and doing some very heavy-duty 
number crunching on it to reduce the 
amount of digital storage required. 
When the playback of the original 
voice is required, the digital data 
must first be reprocessed before it is 
sent to the loudspeaker. This opera¬ 
tion requires the complete attention 
of a processor, usually buried inside 
the speech chip set. 

The advantage of this technique is 
the high-quality output. The disad¬ 
vantage is that it is an electronic ver¬ 
sion of a random access tape recorder 
—you can't get anything that isn't re¬ 
corded. Furthermore, only factories 
can make the recording, which puts 
this type of synthesis out of the hands 
of the typical hobbyist. 

The other technique is true syn¬ 
thesized speech. In this case a con¬ 
troller of some sort makes noises that, 
when properly ordered, are close 
enough to real speech that our brain 


Address correspondence to Jim Hansen, PO Box 
234, New Boston, NH 03070. 


104 Microcomputing , August 1982 

























COVIVIDN'VI «UTM o 


Front view of the Votrax Type TV Talk. The only two operator controls are the volume and frequency ad¬ 
just knobs. The frequency control changes the pitch of the output speech from a very low, slow growl to a 
near soprano, quickly spoken voice. 


recognizes the product as speech. 

The English language requires 
about 64 different noises, or 
phonemes, to make natural, good¬ 
sounding speech. These include such 
sounds ana noises as ahhh, mmmm, 
nnnn, eeee and shhh. Actual words 
are made up by sequencing through 
a particular series of these word¬ 
building blocks, issuing the sounds 
for carefully controlled amounts of 
time before stepping to the next. 
Although it is not readily apparent, 
what is actually happening is that 
the human voice tract is being mod¬ 
eled. The listener to such a rudi¬ 
mentary system will have no trou¬ 
ble recognizing that the speech is me¬ 
chanically generated, or at best that 
there is something seriously wrong 
with the speaker. 

It is difficult to generate natural 
speech. Several problem areas can be 
easily identified. The transition from 
phoneme to phoneme in natural 
speech is complex and varies from 
person to person. This is why it 
sounds natural. In a machine we 
have to provide detailed information 
regarding exactly when and how to 
make these transitions. This takes 
more information per second of 
speech; further, it locks the speech 
into one particular pattern. Stored 
speech gets around this one by sim¬ 
ply using a real voice. The rules gov¬ 
erning phoneme transition change 
with the context of the speech. 

Inflection is another problem. The 
robot-sounding monotone voice (not 
all that bad, as I will explain later) 
often heard in movies and on televi¬ 
sion is what results when no inflec¬ 
tion is allowed in the speech pattern. 
Inflection is used for emphasis, to in¬ 
dicate the end of sentences, to reflect 
emotion and to imply meanings not 
possible with the words spoken. A 
host of other important details of 
spoken language are coded with 
various inflection patterns. 

The only other problem I'll men¬ 
tion involves timing. The tempo of 
natural speech varies from the begin¬ 
ning to the end of a spoken sentence. 
The same word spoken within a sen¬ 
tence takes longer or shorter depend¬ 
ing on emphasis, complex relation¬ 
ships in the sentence and the implied 
meaning. Furthermore, the same var¬ 
iances within the individual pho¬ 
nemes take place. 

The lot of the synthesizer designer 
is to make acceptable trade-offs. 
There is and can be no fixed set of 
rules governing the management of 
all the phonemes, their timing and 


their frequency (emphasis) in a man¬ 
ner that works all the time. Each 
phoneme must be treated individual¬ 
ly in relation to those adjacent to it, 
and in relation to the words and their 
implied meanings surrounding the 
word being spoken and the position 
within the sentence; all the while you 
must take into account the overall 
meaning of the sentence. 

It is possible, however, to make a 
voice synthesizer that sounds quite 
good. Very good ones, until the last 
few years, were expensive. Good 
ones now cost less than $3500. The 
Votrax system B/2-2926 can produce 
quality unlimited speech in seven dif¬ 
ferent languages. The user supplies 
the phonemes to be spoken and one 
of four levels of inflection, and out 
comes speech. 

What's Available 

Let's look at a few of the synthe¬ 
sizers on the low end of the market. 
Two such synthesizers were avail¬ 
able in 1976. Computalker is a single 
S-100 board product that requires ex¬ 
tensive software to drive it. It was 
described in some detail in the Au¬ 
gust 1976 issue of Byte. (Those of you 
interested in speech synthesis would 
do well to read this particular issue of 
Byte, which was devoted almost en¬ 
tirely to speech.) I purchased a Com¬ 
putalker demonstration tape and 
found the speech quality understand¬ 
able, but that was about it. The syn¬ 
thesizer did, however, cost less than 
$500. Cybernetic Systems described 
their Model 1000 at $425 in the same 
issue of Byte. 


The next major development came 
from Texas Instruments when they 
brought out the Speak & Spell toy. 
The toy used a specially modified 
TMS-1000 microcomputer to unpack 
the speech contained in a large read¬ 
only memory. It was remarkable that 
the toy could produce such high- 
quality speech and yet retail for less 
than $50. Several magazine articles 
have speculated on ripping the toy 
apart to drive it from a computer, but 
to my knowledge no one has yet pub¬ 
lished any results. 

Telesensory Speech Systems now 
offers a word-oriented synthesizer 
module that can be driven from a par¬ 
allel interface. It includes a 119-word 
basic vocabulary and runs from a sin¬ 
gle 5-V power supply. The vocabu¬ 
lary is selected so you can merge 
several words to make new ones. For 
instance, the word "in" and "put" 
can be spoken together as "input." 
The 4 by 4 1 /2-inch board and 119- 
word vocabulary ROM are priced at 
$395. You can hear a Telesensory 
demonstration by calling 415-856- 
0225. They have several other speech 
products available for a variety of 
applications. 

In 1980 Votrax Corp. introduced 
their SC-01 synthesizer chip, a 22-pin 
CMOS chip that produces phonemes 
on command from some higher intel¬ 
ligence. It also provides for sev¬ 
eral levels of inflection. The speech 
output from this chip is at least 
two orders of magnitude better than I 
heard on the Computalker demon¬ 
stration tape. 

The SC-01 chip is available by it- 
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Back apron of the Type 'N Talk. The speaker is connected to the internal 1-watt audio amplifier with a 
mini-jack. The desired baud rate is chosen by putting one of the eight baud-rate control switches to the 
down position. The power connector and on/off switch complete the back apron features. 


10 REM SEND TYPED MESSAGE TO TYPE 'N TALK 

11 REM CONNECTED TO SLOT 2 
20 INPUT AS 

25 IF AS = "R" THEN 30 
27 B$ = AS 
30 PR#2 
40 PRINT B$ 

50 PR# 0 
60 GOTO 20 

Listing 1. This program gets a string (letters, words or sentences) from the keyboard in line 20. If the 
single letter R is input, the previous input is output again; otherwise line 30 selects output on slot 2, 
and sends the string to Type TV Talk. This simple program clearly demonstrates how easy it is to use 
Type TV Talk and provides a very simple way to learn how to use it initially, then later to perfect 
pronunciation. 


self, in a product called Speech PAC 
($275), the VSM-1 Versatile Speech 
Module ($995) and the Type 'N Talk 
($375). The Speech PAC is built on a 4 
x 5V2-inch printed circuit card, and 
contains a single EPROM socket 
for 2716 or 2532 EPROMs, the SC- 
01 chip, assorted control logic and 
an audio amplifier. It is powered 
from a 5-V and - 12-V power supply 
and is interfaced via a parallel port on 
your computer. 

The Speech PAC comes with a pre¬ 
programmed vocabulary of 250 
words and two phrases, which may 
be intermixed with phonemes to 
generate unlimited speech. The type¬ 
written manual that comes with it (22 
pages) provides clear instructions for 
connection to your computer, use of 
the several modes available, and a 
listing of all the prestored words and 
phrases with the phonemes for each. 
You also get a schematic diagram and 
instructions for using the 2532 (4K 
byte EPROM). (A 2716 2K byte 
EPROM is standard.) 

I invite comparison of this product 
with the Sweet Talker, a kit de- 
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scribed in the Sept. 1981 issue of Byte 
("Build an Unlimited Vocabulary 
Speech Synthesizer" by Steve Ciar- 
cia). I would rate the Speech PAC as a 
best buy in voice synthesis at the very 
low end, because it is already assem¬ 
bled and guaranteed by an estab¬ 
lished company in the voice response 
business. 

The Versatile Speech Module is ac¬ 
tually a speech development system 
incognito. It includes the standard 
SC-01 chip, but also a 6800 micropro¬ 
cessor, both serial and parallel inter¬ 
face ports, several extra EPROM and 
RAM sockets for memory expansion, 
a 1300-word vocabulary and a voice 
operating system called voxOS. 

This board can be used to produce 
sound effects, a fairly neglected 
aspect of the SC-01 chip, and good 
quality voice with encoded stress. 
The voxOS offers a host of features 
including phoneme editing, program¬ 
ming sequence memories for speech 
and sound effects patterns, a doz¬ 
en "sound" macros for developing 
sound effects and more. This product 
will allow you to stretch the SC-01 to 


the limits of its performance without 
causing you undue mental strain, but 
at nearly $1000 will probably be 
more interesting to professionals 
than hobbyists. 

State of the Art 

The Type 'N Talk, however, is easi¬ 
ly within the range of the serious 
computer hobbyist. Since it will 
speak ordinary English sentences 
"printed" to it, it is without a doubt 
going to make waves from one end of 
the speech synthesis spectrum to 
the other. 

The Type 'N Talk is an example of 
state-of-the-art, low-cost nonstored 
speech synthesis. It is a compact unit, 
measuring about 7Vz by 4V6 by 3 
inches, and is housed in a stout ex¬ 
truded aluminum case. 

Operator controls on the front 
panel include a volume control and a 
frequency adjust controls that let you 
change the pitch and speed of the 
output "voice." The back apron pro¬ 
vides a mini-jack for an 8-ohm loud¬ 
speaker or other audio system, a 
baud rate selector switch, a DB-25S 
socket for RS-232 input, the on-off 
switch and power connector. The 
power transformer is a TRS-80-like 
unit nearly half the size of the syn¬ 
thesizer, and plugs into it with a DIN- 
like connector. The cables can pro¬ 
vide power up to nine feet from the 
wall socket. 

The Type 'N Talk unit uses Votrax's 
SC-01 integrated circuit for speech 
synthesis. Although Votrax doesn't 
like to talk about the insides of the 
unit, I took a peek. It consists of a 
small PC board containing a 7805 
voltage regulator and other power 
supply components, nine integrated 
circuits (including the SC-01 chip), a 
crystal for MPU operation and baud 
rate clock, a 1-W audio amplifier and 
a potted area on the board, probably 
containing a 6800-series micropro¬ 
cessor and maybe 4K bytes or so of 
EPROM. (This would be consistent 
with the versatile speech module.) 
The board is tightly packed and made 
of quality components. 

Type 'N Talk uses an RS-232 inter¬ 
face for connection to terminals and 
computers. Available data transmis¬ 
sion rates are 75, 150, 300, 600, 1200, 
2400, 4800 and 9600. (I did all of my 
testing at 9600 baud.) 

The internal buffer of 750 bytes is 
good for about a minute of speech, 
depending on the pitch-speed control 
setting. Handshaking using the re- 
quest-to-send signal (pin 5 on the 
RS-232 connector) prevents data 









A feast of 
computing ideas. 



You’ll love every byte. 


If you work with a 6502 or 6809 based 
system, you’re probably hungry for the 
facts and ideas that will help you under¬ 
stand the inner workings of your com¬ 
puter. You want to go beyond canned 
software-use your computer for more 
than games-learn the advanced pro¬ 
gramming techniques that enable you 
to get the most out of your 6502/6809 
system. 

MICRO, The 6502/6809 Journal, 

gives you page after page, month after 
month, of solid information to sink your 
teeth into MICRO is the premier how-to 
magazine for serious users of the Apple, 
PET/CBM, OSI, Atari, AIM, SYM, KIM, 
and all 6809 based systems including 
the TRS-80 Color Computer. It’s a re¬ 
source journal internationally respected 
by professionals in business, industry, 
and education. 

SUBSCRIPTION RATES (U S dollars) 
Yearly subscription (ISSN 027-9002) 
saves 20% off the single-issue price. 
U.S., $24 (SPECIAL OFFER: Save 30% 
off single-issue price: 2 years, $42) 
Other countries, $27 (via surface mail. 
Foreign air rates available on request.) 


Get more out of your Apple... 


with the MICRO 
ON THE APPLE series 
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VOLUME 3 just released! 

More than 40 new programs on diskette 
to help you get more from your Apple: 

• Machine Language Aids 

• I/O Enhancements 

• Applesoft Aids 

• Graphics and Games 

• Reference Information 
19 choice articles 

43 tested programs on diskette 
(16 sector DOS 3.3 format) 

Volume 1 & 2 also available at $24.95. 
Together MICRO on the Apple 1,2, & 3 
provide more than 110 programs on disk¬ 
ette for less than $1.00 each. No need 
to type in hundreds of lines of code. 



with the most impor¬ 
tant book ever 
published for the Apple 


The most comprehensive description 
of Apple II firmware and hardware ever 
published—all in one place. 

What’s Where in the Apple? 

• Guides you—with a numerical At¬ 
las and an alphabetical Gazetteer—to 
over 2,000 memory locations of PEEKS, 
POKES and CALLS. 

• Gives names and locations of vari¬ 
ous Monitor, DOS, Integer BASIC, 
and Applesoft routines—and tells you 
what they're used for. 

• Helps BASIC users to speed up 
their programs. 

• Enables assembly language pro¬ 
grammers to simplify coding and inter¬ 
facing. 

All Apple users will find this book help¬ 
ful in understanding their machine, and 
essential for mastering it! 



★ Look for all these MICRO INK publications at your local computer store, or 

★ Call our toll-free number: 1-800-345-8112 

(In Pennsylvania, 1-800-662-2444) and charge it to your VISA or MasterCard, or 

★ Use the order form below. Send your check (payable to MICRO) and the form to: 

MICRO, Dept. OA, P.O. Box 6502, Chelmsford, MA 01824. 


QTY ITEM PRICE EACH COST 

MICRO on the Apple 1,2, & 3 @ $24.95 _ 

_What’s Where in the Apple? .. @ $14.95_ 

_ MICRO (U S.).... 1 yr @ $24: 2 yrs @ $42_ 

MICRO (Foreign).1 yr @ $27 _ 

Subtotal_ 

Massachusetts residents add 5% sales tax_ 

Aaa $2 per book for snipping_ 

MICRO Journal excluded Allow 4-6 weeks for delivery. 

TOTAL _ 


□ Check enclosed 


Name 


Company 


Street 


City 


Signature 


Card Number 


□ Charge my credit card below 


DW | 


State ZIP 

□ VISA □ MasterCard 


-I 


Expiration Date 
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overflow and resulting gibberish out¬ 
put. The XON and XOFF protocol 
used by many time-sharing systems 
is not available on Type 'N Talk, and 
so users of these systems will either 
need to hardwire them to use hand¬ 
shaking, or carefully manage the out¬ 
put data rate to the synthesizer. 


Four software-selectable modes of 
operation are available. When turned 
on, Type 'N Talk automatically an¬ 
nounces SYSTEM READY, and will 
"speak" any English text "printed" 
to it and ended with a carriage return. 
The synthesizer can also spell any¬ 
thing sent to it. This is done with the 


1 REM ADDING MACHINE PROGRAM 

2 REM TYPE 'N TALK IS CONNECTED TO SLOT 2 

10 PR# 2 

20 PRINT ' THIS IS A MATH TEST'' 

25 PRINT "." 

30 PRINT "TYPE THE ANSER OF " 

40 A = INT (10 * RND (1)):B= INT (10 * RND (l)) 

45 PRINT A; "PLUS";B 

50 INPUT C: PR# 2 

60 PRINT "YOUR ANSER OF";: GOSUB 300 

65 PRINT "IS"; 

80 IF C = A + B THEN 100 

90 PRINT "NOT RIGHT, YOU TURKEY. 

91 PRINT "THE RIGHT ANSER IS";:C = A+ B: GOSUB 300 

92 PRINT ".GOTO 30 

100 PRINT "CORRECT. . . .GOTO 30 

190 PRINT "TEN"; 

195 RETURN 

200 PRINT "EELEVEN 

201 RETURN 

205 PRINT "TWELVE"; 

206 RETURN 

210 PRINT "THIRTEEN" 

215 RETURN 

220 PRINT " 4 TEEN"; 

225 RETURN 

230 PRINT "FIFTEEN"; 

235 RETURN 

240 PRINT "SIXTEEN"; 

245 RETURN 

250 PRINT "SEVENTEEN"; 

255 RETURN 

260 PRINT "EIGHTEEN"; 

265 RETURN 

270 PRINT "NINETEEN"; 

275 RETURN 

300 IF C > 9 THEN 340 

310 PRINT C; 

320 RETURN 

340 IF C > 19 THEN 370 

341 C = C - 9 

350 ON C GOSUB 190,200,205,210,220,230,240,250,260,270 

356 C = C + 9 

360 RETURN 

370 C= 19: GOTO 341 

Listing 2. This program demonstrates how simple mathematics quizzes can be set up using Type TV 
Talk. Line 10 selects slot 2, the Type TV Talk port. Line 20 causes it to speak an opening salutation, 
line 40 then generates two random numbers (integers in this case) between 0 and 9. Line 45 speaks the 
first number, the word "plus ," then the last number. When an answer has been made, Type TV Talk 
says "Your answer of," then input number, "is ." Line 80 grades the answer. If it is correct Type TV 
Talk continues with "correct ," and the program loops for another question. If the response is incor¬ 
rect, Type TV Talk informs the player (line 90) and gives the correct answer in line 91. Notice the word 
"anser" in the listings is used to correctly pronounce "answer ." Other programming oddities are 
shown in line 91 where a series of periods is sent to Type TV Talk. These will cause a pause in the out¬ 
put speech. Type TV Talk will speak any number sent to it, but those with two or more digits are 
spoken in terms of the single digit. For instance, 15 would be spoken as "one, five ." The subroutine at 
line 300 takes care of this feature. Notice how 11, 14, 15 and 19 are coded for pronunciation. 


Caps-on mode where any word with 
two or more leading capital letters is 
spelled rather than spoken. Another 
mode, PSend, causes Type 'N Talk to 
send back the phonemes it has gener¬ 
ated from your text, rather than 
speak them. 

The last operating mode is called 
Echo. Votrax has included the ability 
to selectively address up to eight 
Type 'N Talk units connected in a 
daisychain. Each can selectively be 
addressed; data is sent from the host 
computer and echoed by each unit to 
the next one down the line. Only the 
addressed Type 'N Talk will respond 
to the text. 

Two other commands are 
available. The Timer On command 
sets a four-second timer. In this mode 
any data sent to Type 'N Talk and not 
ended with a carriage return within 
four seconds will be spoken automat¬ 
ically. (This is useful when ques¬ 
tions or prompts are provided but not 
ended with a carriage return.) 

The Reset command is a software- 
initiated reset to all Type 'N Talks 
connected to the computer. It has the 
effect of re-initializing them to the 
same state as if power had just been 
applied. 

All mode control commands are 
sent using the format 

10 PRINT CHR$(27);CHR$(X) 
where X is the decimal value of the 
desired control code. (CHR$(27) is an 
ASCII escape code, and CHR$(X) is a 
nonprintable control character.) 

Type 'N Talk also responds to a 
backspace (control-H) by deleting the 
last character sent to it; a break will 
cause it to cancel all pending speech 
in the buffer. 

Most users will probably find that 
Type 'N Talk can be used with nor¬ 
mal text, but on occasion it may be 
necessary to revert to phonemes 
to get the best possible pronuncia¬ 
tion. Phoneme data can be sent by 
preceding it with a tilde (~) and end¬ 
ing it with a question mark. Both 


COMPUTER 


TYPE’N TALK 


2 (RD) 

3 (TD) 

7 (GND) 

4 (RTS) 


5(CTS) 


□ 


2 (TD) 

3 (RD) 

7 (GND) 

4 (CTS) 

8 (DCD) 
20(DTR) 
5(RTS) 


Fig. 2. Connections for a hardwired computer. 
Signal abbreviations are RD (receive data), TD 
(transmit data), GND (signal ground), RTS (re¬ 
quest to send), CTS (clear to send) and DCD (data 
carrier detect). 
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Circle 79 on Reader Service card. 
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TRS-80® Color Computer With 
Extended Color BASIC 


26 - 1062 
Model III 16K RAM 
Model III, BASIC 


- 


■Mi 


26 - 4002 

Model II, 64K 


$815.00 

WE ACCEPT CHECK, MONEY ORDER, OR PHONE ORDERS WITH VISA OR MASTERCARD. SHIPPING 
COSTS WILL BE ADDED TO CHARGE ORDERS. DISK DRIVES, PRINTERS, PERIPHERALS, AND SOFT- 
WARE-YOU NAME IT, WE’VE GOT IT. WRITE OR CALL FOR OUR COMPLETE PRICE LIST. 

C & S ELECTRONICS, LTD. 32 EAST MAIN ST. MILAN, MICH. 48160 
(31 3) 439-1 508 (31 3) 439-1 400 

C & S ELECTRONICS MART IS AN AUTHORIZED TRS 80' SALES CENTER STORE #R491 


Circle 60 on Reader Service card. 


More than just an Assembler/Editor! 

A 


It’s a 

Professionally 
Designed 
Software 
Development 
System 



MAE 


for 

PET 

APPLE 

ATARI 

$169.95 


Blast off with the software used on the space 
shuttle project! 

• Designed to improve Programmer Productivity. 

• Similar syntax and commands - No need to relearn peculiar 
syntaxes and commands when you go from PET to APPLE 
to ATARI. 

• Coresident Assembler/Editor - No need to load the Editor then the 
Assembler then the Editor, etc. 

• Also includes Word Processor, Relocating Loader, and much 
more. 

• Options: EPROM Programmer, unimplemented opcode circuitry 

• STILL NOT CONVINCED: Send for free spec sheet! 


Circle 35 on Reader Service card. 


SOFTWARE & NEWS 

FOR MICROPOLIS S-100, INCL. VECTOR GRAPHIC. 
EXIDY, COS. COMPAL. BLACKHAWK. IMSAI. and 
the 16-sector TANOON & TEAC. 

MOOS & CPM Languages. Util's. Apple’s, Games 
Price List - Free Catalog - $2.00 

BASIC/S & Z Compilers.$345 

Accounting S/W - A/R. A/P, G/L, INV, 

PAY, Order Entry. S140-S350 

Data Base Management. $50-$450 

Mail System. $50 

Assembly Language Sorts - called from Mp 

Basic or Basic-80. $75 

MDOS to CP/M, CP/M to MDOS translator and 

disk utilities . $150 

Word Processors. $125-$500 

Micropolis/Vector Graphic Users Group 
Monthly newsletter, S/W discounts.. $18 

Library disks (MDOS & CP/M) . $3-$10 

Products postpaid to N. Amer. Add $7 elsewhere. All 
funds in U.S. $. VISA & MC accepted. Deduct 5% for 

DAMAN ( 205 ) 881-1697 

Ste. 202. 604 Springwood Cr.. Huntsville, AL 35803 


Circ le 111 on Reader Service card. 
1 





IS YOUR 

°North Star 

OUT OF SORTS? 


INCREASE YOUR BASIC’S 
SORTING POWER OVER 1800%! 

N*SORT is easy to use and will perform 
sorts on one and two dimensional or 
string arrays using optional sort keys. 
For example, to alphabetize A$: 

10 A$ = “ZYXWVUTS”\ REM Define String 
20 SRT A$,LEN(A$),1\ REM Sort AS 

N^SORT interfaces to any release 4 or 
later North Star Basic and can be yours 

for only (tQQ . ^ 

plus $1.50 shipping 

Calif. Res. add 6% tax. 
Send check VISA or M/C 
Complete Brochure Available 

SZ Software Systems 

L 1269 Rubio Vista Road, Altadena, Calif. 91001 
^ (213) 791-3202 
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$ 73 . 80 * 

Single Board Computer 



_. * 1,00 Piece price, model MCU4 


6800 MPU. serial I/O, parallel I/O. RAM. 
EROM, 44-pin AW x 6W PCB 

EXPANSION MODULES 

RAM, ROM. CMOS RAM/battery, analog 
I/O, serial I/O, parallel I/O, counter/ 
timer, 488 GPIB, EROM programmer, 
power fail detect/power on reset 

- WinlekCorp. 

ATJ 11? | v rm » | r 1801 South Street 
Latayette. IN 47904 

— _ 317-742-8428 
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FOLLOW THE STAF 

===NorthStar~ 
STOCK MANAGER 


Complete system for securities data¬ 
base and reporting system. Provides 
a variety of reports, including IRS 
schedule D, that permit selection of 
data on security name, dates, status 
of holding, or broker in any combina¬ 
tion. Includes data on share price, 
commissions, taxes. Includes sepa¬ 
rate sort program. 

Requires 40K. Written in NorthStar 
Basic. Also available in CBASIC 2. 
Please specify configuration. 

Price $49.95. First Class Postage Inc. 
CT Residents include 7.5% tax. 
WSR SOFTWARE ASSOCIATES 
55 Lantern Road, Fairfield, CT06430 


Circle 70 on Reader Service card. 


r . n _ REAL-WORLD ^ 

AD-3 APPLE■ INTERFACE CARD! 


• A/D Conversions—3 DC, 1 AC port! 

•D/A Conversions—Direct or Filtered! 

• 16 User-Defineable I/O Ports! 

•2 Multi-Mode Timers—Interrupt Capability! 
INCLUDES: Board, Manual, Ribbon Cables, & 
Demo Diskette. Included diskette requires DOS 
3.3, 48K, Applesoft firmware. A knowledge of 
machine language will enhance your use of 
this product. 

INTRO PRICE: $99 Add $4 for Postage and 
Handling. Ohio residents add 6% Sales Tax. Ap¬ 
ple and Applesoft are registered trademarks of 
^.pple Computer. 




3148 Dorf Drive • Dayton. Ohio 45418 


Microcomputing, August 1982 109 









































































Diane (an experienced computer user in the foreground) showing Jennifer (a first-time user) how the math 
quiz (see Listing 1) is to be played. Children new to computing tend to take things very seriously as Jennifer 
shows, but soon learn that the end of the world doesn't come if they do something wrong. 


phonemes and normal text can be 
randomly intermixed. 

The 32-page user's manual includ¬ 
ed with Type 'N Talk is exceptional 
in several respects. It is complete, 
nicely organized, well-written and 
easy to understand. Beginners will 
have no trouble understanding and 
using this product. Everyone will ap¬ 
preciate the organization, since all in¬ 
formation relevant to a given topic is 
in one place. 


The manual explains in simple En¬ 
glish how to hook up Type 'N Talk, 
then how to control it. A full page is 
devoted to vocabulary development, 
correcting mispronounced words and 
how to use phonetic spelling. 

Two appendices are provided. One 
gives examples showing how to de¬ 
liberately misspell words so they 
are spoken correctly. (More on this 
later.) The other appendix provides a 
complete list of the phonemes avail¬ 


able, including their duration times 
and sounds in example words. 

Fig. 1 shows the connections re¬ 
quired to make the Type 'N Talk 
work with an RS-232 interface and 
terminal. There are no tricks and 
Type 'N Talk works just like it was 
connected to a computer. (If you plan 
to use it with a time-sharing system, 
you may run into the problems men¬ 
tioned earlier.) 

The hookup to a hardwired com¬ 
puter is shown in Fig. 2. The pinouts 
are the "standard" RS-232C signals, 
but you'll probably find that the 
manufacturer of your computer has 
taken license to change signals 
around to "simplify" things for you, 
the user. Be sure to check your com¬ 
puter manual for correct pinouts! 

Fig. 3 shows the wiring I used to 
connect Type 'N Talk to an Apple 
computer. I used a California Com¬ 
puter Systems asynchronous inter¬ 
face card because it is a complete in¬ 
terface, unlike Apple's high-speed 
serial interface that does not give 
status lines or I/O control signals. 

Once you've properly connected 
Type 'N Talk to your computer, all 
you need to do is select the baud rate 
with the selector switch on the back 
of the unit and turn it on. 

Type 'N Talk will accept regular 
English text and phonemes prepared 
by you. Type 'N Talk provides syn¬ 
thesis-by-rule, and so some words 


1 REM SPELLING TEST 

2 REM PROGRAM BOMBS WHEN WORD LIST IS 

3 REM EXHAUSTED 

4 REM TYPE 'N TALK IS CONNECTED TO SLOT 2 

10 PR# 2 

11 DATA BASEBALL,BASE BALL,COUNTRY, KUNTRY,MACHINE,MASHEEN 

12 DATA ONLY,ONLY,ROLAIDS,RELEEF,BUGS BUNNY,BUGGS BUNNY,DOG,DOG,TRUE,TRU 

13 DATA USER,USIR,TALKING,TALKING,BOOK,BOOK,STOVE,STOVE 

14 DATA HEAT,HEAT,CHIMNEY,CHIMNEY,SMOKE,SMOKE,KITCHEN,KITCHEN 

15 DATA LAMP,LAMP,DINNER,DINNER,BANANA,BANANA,APPLE,APPLE 

16 DATA ROAD,RODE,CLOCK,CLOCK,CACTUS,KACTUS 
20 PRINT ' 1 2 3 4 HELLO. THIS IS A SPELLING TEST'' 

30 PRINT ". . . . HOW DO YOU SPELL'' 

40 READ A$,B$ 

45 PRINT B$ 

50 INPUT C$ 

60 IF C$ = A$ THEN 100 

70 PR# 2: PRINT 'WRONG. THE CORRECT ANSER IS" 

80 PRINT CHR$ (27); CHR$ (21); AS 

85 PRINT CHRS (27); CHRS (22) 

90 PRINT ".GOTO 30 

100 PR# 2: PRINT "CORRECT_GOTO 30 

Listing 3. The spelling test. This program simply reads a pair of strings from the data statements, speaking the second one, and testing for correct spelling 
using the first. For example, "base ball" is spoken, but the program expects "baseball" to be input for the answer. Notice the trick question "relief" 
(spelled "releef" for pronunciation) and the expected answer "Rolaids ." This simplistic program bombs when it runs out of data, but again demonstrates 
how easy it is to add voice to your computer and applications using Type TV Talk. 
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type'n talk 
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Fig. 3. Connecting Type TV Talk to an Apple 
computer via a California Computer asynchronous 
interface. 


will sound funny, or are totally 
mispronounced. In most cases this 
problem can be solved by simply 
misspelling the word. For instance, 
the word "baseball" actually sounds 
like "baziball." But if it is sent as 
"base ball" it sounds more like it 
should sound. Some other interesting 
words that must be misspelled to be 
spoken correctly are "error" 

( 1 'airor''), "software'' ("softwayr'') 
and "shoes" ("shooz"). Of course, 
you could encode a list of phonemes 
instead, but misspelling words is 
much easier. 

Listing 1 is an Apple program I 
used when I first got Type 'N Talk 
running. At home, I tried Type 'N 
Talk on both of my daughters—first 
and third graders—and on a random 
sampling of neighborhood children. 
My first program, Listing 2, was a 
simple mathematics quiz; two ran¬ 
dom numbers are generated and the 
computer asks for the sum. I had 
barely gotten the program running 
when I was booted off the system so 
the kids could play with it. The listing 
is just as I finished it before having to 
turn the program over to them, and 
so a certain amount of inelegance will 
be obvious to experienced Basic pro¬ 
grammers. In spite of this, the pro¬ 
gram was a rousing success and ran 
for over five kid-hours the first time it 
was used (supper called an end to it). 
It dramatically demonstrates the ease 
with which speech using Type 'N 
Talk can be installed on your system. 

Listing 3 is a quick-and-dirty spell¬ 
ing quiz. Since the synthesis-by-rule 
used by Type 'N Talk is guaranteed to 
mispronounce words, you must main¬ 
tain two lists of words. One will con¬ 
tain the correct spelling of the tar¬ 
get word; the other will be the spell¬ 
ing required to get the correct pro¬ 
nunciation out of Type 'N Talk. This 
program simply runs through the list 
and bombs when it is out of data. The 
reception for this program was not as 
enthusiastic as it was for the mathe¬ 
matics drill, but was nonetheless 
popular. 



Color Computer 16K 

$305 

Model III 16K W/16K Ext. Basic 

$799 $399 

2disk &RS232c <^ K Ex '- Basic 

$1949 $499 

BUY DIRECT. These are just a few of our great 
offers which include Printers, Modems, Com¬ 
puters, Peripherals. Disc Drives, Software and 
more, call toll free 1 - 800 - 343-8124 


We have the lowest 
possible fully 
warranteed prices 
and a full complement 
of Radio Shack Software. 




computer 

Write for your I plus 
free catalog. 

245A Groat Road 
Littleton. MA 01460 
617 • 486 • 3193 V* 
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wabasll 

When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 

MasterCard. Visa Accepted. 
Call Free: (800)235-4137 



PACIFIC 

EXCHANGES 

100 Foothill Blvd 
San Luis Obispo. CA 
93401 (In Cal call 
(805) 543-1037 ) 


Circle 128 on Reader Service card. 



RIO-101 REMOTE I/O CONTROL BOARD 


Tne RIO-101 rs a small board detuned lor serial i 
Semiconductor s MM54240 Asynchronous Receiver Transmitter Remote Controaer (AR.TRCt This 
circuit can be operated as erlher a master ora slave It uses pulse-widlh modulation lechraques to 
mmimne error and lo mammue frequency tolerance Transmission time is typically 4 32 ms 
The RIO-tot supports two AR. TRC circuits In the master configuration only one orewt is required 
In the slave configuration two circuits can provide 16 I/O lines which may be programmed in Mocks 
of lour to be inputs or outputs 

The master board is installed « or near the host computer It requires #*ghl bits ol bidirectional I/O 
lor the data lines tour output bits for I he control Imes and up to seven output Mts lor the address lines 
II is capable ol polling and controlling up lo 255 stave circuits attached lo a single RIOLINK'* data bus 
The RIO-101 supports both smgle-enoed and differential transmission Irnes It has provisions for two 
SN7$ 176 differential bus transceivers Either coamal or twisted pair cables may be used Transrmssion 
distances m eacess ol 4000 are feasible 

The RIO-101 is ideally suited lor distributed i O applications such as industrial control, environmen¬ 
tal control, and security systems Smce only one computer interlace is required the RIO-101 is e very 
cost-cltective alternative to parallel I O in mi 
Order yours today 1 


RiO-101 Kit (less <Cs bund as master or slave) 

RIO-101 Master (A4T with one MMS4240 and one SN75176I 
RIO-101 Slave I (AAT with one MMS4240 and one SN75176' 
RlO-101 Slave II (AST with two MM54240 and two SN7S176) 
MM54240 IC 

SN75176 IC. 


$39 00 
$6900 
$6900 
$89 00 
$ 8 75 


INNOVATIVE TECHNOLOGY 
510 Oxford Park 
j ^^•^^Garland, TX 75043 (214 ) 2 70-839 3 J 


° 4 , 



All This on ONE BOARD: 

• Keyboard port with TYPE-AHEAD buffer 

• 8275 CRT controller with light pen port 

• Two 2716 s- program & character rom’s 

• Optional 2716 for CHARACTER GRAPHICS 

• All screen & keyboard ram 

• SIMULTANEOUS I/O or Memory mapped 

• Z-80 MPU-2 or 4 Mhz system clock 

• Easy to adapt Software 

• Uses only EAST-TO-GET parts 

• Use in any S-100 system 

• 696 Bus Compliance: D8 M16 18 T200 

• Build for less than $200 

At last-an affordable video board. 

Introducing The VDB-A 
Bare board with Documentation $49.50 
+ $2 s&h (III. res. add 6% tax) 

Simp fiway PRODUCTS CO. 

P.O. Box 601, Hoffman Estates, IL 60195 
Dealer Inquiries Invited 
312/359-7337 
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SHeath 

Risers 


Double Your 
5 y" disk storage 
capacity without adding a drive. 


Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller, in conjunction 
with your 5%" drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double¬ 
sided, single and double-density, 8" and 
5 1 /" drives — simultaneously. 

Call 714/275-1272 today 
or write for details. 

C.D.R. Systems Inc. 

Controlled Data Recording Systems. Inc. 

7667 Vickers St., San Diego, CA 92111 
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‘68’ MICRO 
JOURNAL.. 

6800 - 6809-68000 

★ The only ALL 68XX Computer Magazine 

USA 

1 YR.—$24.50 2 Yr.—$42.50 3 Yr—$64.50 
•Foreign Surface Add $12 Yr. to USA Price 
Foreign Air Mail Add-$35 Yr. to USA Price 
•Canada & Mexico Add $5.50 Yr. to USA Price 

OK, PLEASE ENTER MY 
SUBSCRIPTION 
Bill my: M/C □ - VISA □ 

Card #_ 

Expiration Date_ 

For □ 1-Yr. □ 2 Yrs. □ 3 Yrs. 

Enclosed: $__ 

Name___ 

Street__ 

City- 

State_Zip_ 

68 Micro Journal 

5900 Cassandra Smith Rd 

Hixson, TN 37343 
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Susan and Diane working on a spelling quiz. The voice quality of Type 'N Talk is good enough for spelling 
quizzes provided the instructor takes care in getting the best pronunciation possible and that the children 
have had a little time training their ears to understand Type 'N Talk. 


I suggest that if you choose to use 
either of these two programs, you 
add the capability to repeat the ques¬ 
tion. I found that on many occasions 
the kids would be laughing (or kid¬ 
ding around, if you will) so much that 
the next question would be missed. 
This is particularly true of the spell¬ 


ing quiz. A very popular feature 
seemed to be a computer insult to 
those unfortunate enough to make a 
mistake. A random assortment of 
dunnings and compliments will 
make the game even more enjoyable. 

Becky Bulldog, our family mascot, 
was the target of a series of ex¬ 


periments. I originally felt that she 
would make an ideal experimental 
animal, since it is commonly held 
that a bulldog's IQ is 25 at birth and 
goes down one point per day. As it 
turned out, she did not respond in 
any way to Type 'N Talk. I doubt that 
any other dog will pay more attention 
to Type 'N Talk than she unless you 
spend some time training the animal. 

I'm very impressed with this prod¬ 
uct, but how does the Type 'N Talk 
sound, and is it worth the money? 

Type 'N Talk sounds a lot like Rob- 
by the Robot with a slight amount of 
congestion. The voice is strictly 
monotone, and you have only the fre¬ 
quency knob to adjust the tempo of 
the speech. I found the voice easier to 
understand than the robots on TV's 
"Battlestar Galactica." This type of 
speech seems to be ideal for kid- 
computer relationships, but is cer¬ 
tainly not natural. No attempt was 
made to allow the inflection logic or 
frequency controls of the SC-01 chip 
to be accessible by the user under 
program control. 

An interesting perceptual phenom¬ 
enon surrounds users of speech equip¬ 
ment such as this: the longer you 
listen to it, the easier it is to un- 


Circle 101 on Reader Service card. 


Give Your TRS-80* a Tremendous Boost 
with RACET computes Software 


RACET computes Utility Software makes the TRS faster, more efficient, and easier 
to use. Our programming aids improve your productivity. Our reputation is for 
products that are professional in design and work as advertised!!! 

FIELD PROVEN HARD DISK DRIVES AND OPERATING SYSTEM 

Now you can use RACET’s Hard/Soft Disk Operating System (HSDS) with the 
ARM Winchester Oisk Drive on the Model II. This cost effective combination 
provides 15 Megabytes per drive including ECC Error Correction Code and an 
advanced sequencer to further ensure data integrity. An incremental backup to 
floppy is provided so that only those sectors that were changed from the last 
backup are saved. A full monthly service contract is available at $30 per month 
per drive. 

The HSDS Software has more than One Year’s FIELD Experience. The latest 
HSDS version adds several enhancements including maintenance of system files 
on the hard drive, files as large as the disk, the ability to segment the disk as 
logical drives, definable directory size, and many utilities including bulk copies 
between floppy and hard drives, multiple purge, Superzap, and Directory Catalog 
System. Full program compatibility with TRSDOS 2.0a is maintained. Mixed 
floppy and hard drive operation is supported 

HSDS is available for the Cameo. Cynthia Bull, Corvus, Data Peripherals, and 
Santa Clara Systems hard disk systems as well as the ARM Winchester Drive 

ARM 15 Megabyte Drive Subsystem $3895 HSDS Software $400. 
Cameo 5/5 Cartridge Drive $5995. Cynthia Bull 10/10 Drive $7995 

NEW PRODUCT ★ Model II Fast Backup Utility ★ $75 

5 to 10 times faster backups!!! Full disk backup (including verify) 55 seconds!!! 
on two drive system — 2:15 on single drive system. In business, time is money, 
and one BACKUP is worth 1000 tears!! 

NEW PRODUCT * INTEGRATED BUSINESS SYSTEM * 

ISAM File Structure — Multi-Company Capability. Modular structure. Each 
module includes complete user documentation which guides the user through 
installation and allows ”practice ' using a sample data base When ready, the 
user simply names his data base and begins. The Integrated Business System 
program set includes General Ledger, Accounts Receivable. Accounts Payable. 
Payroll, Inventory, General Journal. Asset Management and more. 

Business Programs $250/module Mod III. $300/module Mod II. $795 for all four 
Mod III, $995 for all four Mod II. General Ledger and Accounts Receivable 
available now. Accounts Payable and Payroll 1st Quarter 1982. 



RACET COMPUTES LTD . 

1330 N. GLASSELL. SUITE M, ORANGE. CA 92667 — 


C'RCLE READER RESPONSE BELOW FOR FREE CATALOG 
•TRS-80 IS A REGISTERED TRADEMARK OF TANDY CORPORATION 


CHECK. VISA. M/C. COD PURCHASE ORDER 
IELEPH0NE 0R0ERS ACCEPTED(714)997 4‘)fi0 
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“MR EDit”™ 

VIDEO TEXT EDITOR VMZjV' ' 

The INTELLIGENT Workhorse of CP/M & MP/M/ . 

(V 

PARTIAL COMMAND SUMMARY: \ 

• Cursor Control: up, down, left, right, by character, line, word, paragraph, screen, buffer; 
user defined tab stops User definable visible Tab and Carriage Return characters. 

• Delete character, word, line (all bidirectional), to EOL/BOL; area or paragraph. 

• Ability to select any area of text for various operations. 

• Automatic word wrapping at any column; automatic paragraph alignment. 

• List on Line Printer by line or area. 

• Extensive search/replace capabilities; supports up to 10 simultaneous search/replace 
arguments. Local or Global search capability 

• Disk Directory and File Deletion, both selective by user, drive, and file, with wildcards 
allowed. Selective Disk Reset. 

• HORIZONTAL window control for easy editing of material wider than the screen. 

• Primary and secondary files for both input and out, if needed. 

• UNSURPASSED edit command files and iteration macros. 

• Indent level control for structured programming. 

• On-the-fly definition of a function key as any combination of commands. 

FEATURING: 

• User Configurable to ANY non-memory mapped VDT with at least 12 lines of 64 columns. 

• Fully screen oriented with comprehensive status informalion line. 

• User defined mix of commands and function keys. 

• Function keys are LIVE and screen of text stays in place and in view EVEN IN COMMAND 
MODE. 

• Cursor is maintained in proper text location EVEN IN COMMAND MODE. 

• Can reference any combination of Drives and User Numbers. 

• English language commands: can be abbreviated as desired. 

• Insert, Overwrite, and Command modes. 

• Can be used Standalone or with a Text Processor for Word Processing. 

• Handies MBASIC Line continuation. 

• User may specify ANY command as a command key via configuration program. Special 
prefix keys (also definable) allow multi-function command keys. THE ENTIRE COMMAND 
KEY STRUCTURE, BOTH LAYOUT AND CONTENT, IS USER-CONFIGURABLE. 

ONLY $119.95 with complete documentation and installation 
instructions. Manual is available separately for $15.00 (Tn 
residents add 6.75% sales tax). VISA and MasterCard welcome. 
Order today by letting us know the disk format desired. 

Free technical summary available on request. 

Micro Resources Corporation 
6922 Harding Road, Suite 117-A 
Nashville, Tennessee 37221 
615-352-4605 

Dealer inquiries welcome 

CP M and MP M are trademarks of Digital Research. Inc 
MR EDit is a tradema'k of Micro Resources Corporation 
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",Her Master's Voice?" Becky Bulldog totally ignored the speech output from Type TV Talk. I was terribly 
disappointed since I had anticipated having a computer-controlled bulldog in the house. 


derstand. Your "ear" is easily and 
quickly trained. One of the reasons is 
that the synthesizer speaks exactly 
the same way every time around. Be¬ 
fore you know it, listening to Type 
'N Talk is like listening to a friend 
from the Old Country. 

Conclusions 

I have to say that I've never had so 


much enjoyment out of any com¬ 
puter peripheral (save a terminal) as 
with the Type 'N Talk. It's easily one 
that I cannot fault on technical or per¬ 
formance grounds. Votrax has made 
a quality product and if their 11-year 
history of speech product develop¬ 
ment means anything, we'll probably 
see more in the future. Votrax some¬ 
times refers to Type 'N Talk as TNT, 


and this isn't far off the mark—it's a 
dynamite piece of equipment. ■ 
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First came MICROPROOF 


TM . 


“There is simply no finer program available ...” 

(Creative Computing. March 1982) 


Now 



The Ultimate: 

FAST —Can proof ten pages in a minute 
EASY —Operates at the stroke of a key 
COMPLETE— 50.000 word literal dictionary 
COMPACT -Fits on 5'/ 4 " double density disk 
VERSATILE —Use with all W P programs 
CORRECTS —(Optional, add S60.00) 
AFFORDABLE —$89 50 (TRS-80®). 

$149.50 (CP M®) 

CORNUCOPIA 
SOFTWARE, INC 

1625 Beverly Place 
^Berkeley,CA 94707 


Contact your local dealer, or order direct (415 ) 524-8098 
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GOSUB International, Inc. presents 

The CARDBOARD for the VIC 20! The CARDBOARD is an 
expansion motherboard for use with Commodore’s VIC 20 
series computers. It has six slots that will accept any VlC-com- 
patible cartridge in any configuration. 

Increase RAM up to 40K and use several utility ROMs plus 
have several games online, all switch selectable! 

The CARDBOARD can be daisy-chained, giving the user an al¬ 
most unlimited number of available expansion slots. 

A system reset switch has also been added to the CARD¬ 
BOARD allowing the user to select and/or restart games on 
ROM without turning off the computer. 

All this for only $119.95 plus $1.50 S/H 

To order send check or money order to: 

GOSUB International, Inc. 

501 E. Pawnee, Suite 430 
Wichita, Kansas 67211 
(316) 265-9858 

VISA and MasterCard phone orders also accepted 


Microcomputing , August 1982 113 

































r B. 6. MICRO 


STATIC RAM 


21L02-1KX1 250 n.s. 

Low Power . .95 

2114L-3 1KX4 300 n>$. 

Low Power *., x ♦ ♦, > ♦ < 2*75 5/17,95 
BM6116P-4-2KX8 + 5v-200 n.s* 

CMOS Low Power 2716 

Style Pin Out *4*.<> 8/69.91 

TMM2016-2KX8 + 5v-NMO$ 

200 iwU 2716 Style Pin 

Qfc* t .x*\4. 

6501-5 256X4 - CMOS - Data 

Retention 2 Volts - 22 Pin - 200 n.s. 
Typ. - 5V - Very Low Power . 1.50 
6514-J-5 1KX4-CMOS Super Low 
Power 350 n.s. Similar to 2114 

Same Pin Out. 2.95 

8108-5 1KX8 NMOS 5V 500 NS 
22 Pin . 2.50 

4K STATIC RAMS 
LESS THAN 94$ EACH 
MK4104J-4 - 250 N.S. 18 Pin Ceramic 
Computer Mfg. Surplus. PRIME. Fully 
Static. Easy to Use. Has Same Pin Out 
as TMS4044, but slightly different 
timing. With Specs. (Mostek) 

8 for 8.95 32 for 29.95 

VERY LOW POWER! 


DYNAMIC RAM 


5280N-5 (2107B-4 • TMS4060) 

4KX1 22 Pin . 8/3.95 

4027-4KX1-250 n.s. 1.75 

4116-16KX1-250 n.s.8/12.95 

4116-16KX1-200 n.s.8/14.95 

4164- +5v 64K . 8/79.95 


CRYSTALS 


262.144 Khz 1.10 
300.000 1.25 

2.000000 Mhz 2.49 


3.579545 

4.433618 

4.444000 

4.916 

Baud Rate 

8080A 
8035 
8039 


1.00 

1.00 

1.25 

1.99 


5.000000 

5.616 

9.90000 

10.69425 

10.695000 

11.088 

14.31818 


8085 

8748 


8214 

8216 

8224 

8228 




8080 SUPPORT 


8251 

8253 

8255 


DIP SWITCHES 


P. 0. Box 280298 Dallas, Texas 75228 
(214) 271-5546 

Visa • MasterCard • American Express 


74LS 


1 


LS00 

.24 

LS32 

.36 

LSI 38 

.79 

LS174 

.89 

LS243 

1.49 

LS367 

.79 

LS02 

.24 

LS42 

.49 

LSI 39 

.79 

LS175 

.89 

LS244 

.99 

LS368 

.79 

LS04 

.24 

LS74 

.44 

LS151 

.79 

LSI 81 

1.99 

LS245 

1.95 

LS373 

.99 

LS05 

.24 

LS85 

.95 

LSI 53 

.79 

LSI 92 

.89 

LS257 

.79 

LS374 

1.49 

LS08 

.24 

LS86 

.39 

LSI 54 

1.75 

LSI 93 

.89 

LS266 

.59 

LS375 

1.19 

LS10 

.24 

LS90 

.69 

LS157 

.79 

LS221 

1.10 

LS283 

.99 

LS377 

1.49 

LS14 

.89 

LSI 09 

.39 

LS161 

.99 

LS240 

.99 

LS290 

.99 

LS390 

1.19 

LS20 

.24 

LS123 

.99 

LS164 

.99 

LS241 

.99 

LS293 

1.75 

LS393 

1.19 

LS27 

LS30 

.24 

.24 

LS125 

.95 

LSI 66 

.99 

LS242 

1.49 

LS298 

.89 

LS399 

.99 

VOLTAGE REGULATOR 




Z80 




78M05 - +5v - 500 MA 

TO 220 . 

7805 
7808 
7812 
7815 
7824 


.99 

.99 

.99 

.99 

.99 


7905 

7912 

7915 

7924 


3/1.10 

.99 

.99 

.99 

.99 


LM317T - TO 220 . 1.60 

LM323K-+5v-3A. 

TO-3 . 3.95 3/10.00 

LAS 1412-+12v-3A 

TO-3 . 3.95 3/10.00 

7905-TO-3 -5v 1A . 1.00 


MISCELLANEOUS 


68B45 - Motorola (HD46505SP) 

CRT Controller . 17.501 


7400 

.19 

7410 

.19 

74109 

.45 

7402 

.19 

7438 

.22 

74125 

.49 

7404 

.19 

7440 

.19 

74154 

1.19 

7406 

.19 

7474 

.29 

74175 

.79 

7408 

.19 

7486 

.29 

74367 

.59 


3795] 


PROMS 


2 95 I 82S123.2.49 

3 25 I 82S129.2.59 

■ 74S571 Special.2.75 


5 Position .65 

6 Position .70 

7 Position .80 

8 Position .90 


74S04 

74S138 


.39 

.95 


74S240 

74S244 


1.99 

1.99 


Z80 2.5 MHZ CPU . 4.95 

Z80DMA-DMA Controller . 9.95 

Z80PIO - Parallel . 5.95 

Z80SIO/O Chan. Ser. 16.95 

Z80A-4MHZ CPU . 8.95 

Z80ASIO/O . 19.95 


BIT SLICE 


AMD2901-4 Bit Slice . 7.95 

AMD2903-4 Bit Super 

Slice . 12.95 

AMD2911 Sequencer . 3.95 

AMD29705-16 Register 
Files ' .. 4.95 


AY3-8910-Sound Chip with 60 

page data manual . 

DM8131 6 Bit Unified Bus 
Comparator . 

12.95 

. 2.99 

TR1602-UART same as 
AY5-1013 . 

. 1.99 

IM6402-+5V High speed 
UART-AY5-1013 pin out .... 

. 2.00 

MC1408L6 D to A Converter 

8 Bit . 

. 1.79 

AD561J D to A Converter 

10 Bit . 

. 1.79 

1771 Single Density FDC .... 

22.50 

1791 Double Density FDC ... 

29.95 

5027-CRT Controller - 
Programmable - 24 x 80 _ 

14.95 


EPROM 

1702A 256X8 1 us . 

.... 2.50 

2708 1KX8 450 n.s. 

.... 2.95 

27A08 1KX8 350 n.s. 

.... 3.95 

2716 2KX8+5V 450 n.s. 

.... 5.95 

(Buy 2 get 1 Free) 



2716-1 2KX8+5V 350 n.s. 9.95 

2732 4KX8 450 n.s. Intel P. O. ... 9.95 
2732A-3 4K x 8 350 n.s. 

Intel Pin Out Low Power _ 12.95 

2532 4KX8 450 n.s. T.l. P. 0.9.95 


SOCKETS 

Low Profile SOLDER TAIL 


8 Pin 
14 Pin 
16 Pin 
18 Pin 
20 Pin 
24 Pin 
28 Pin 
40 Pin 


13/1.00 

10 / 1.00 

8/1.00 

8 / 1.00 

7/1.00 

6/1.00 

6/1.00 

5/1.00 


BUY $10 

GET $1.00 - FREE CHOICE 
CMOS 


CD4001 

.25 

CD4049 

.40 

CD4011 

.25 

CD4050 

.40 

CD4012 

.20 

CD4066 

.65 

CD4013 

.29 

CD4511 

.60 

CD4017 

.85 

CD4520 

.70 

CD4023 

.20 

74C903 

.20 

CD4042 

.60 




TERMS: Add $1.50 postage, we pay balance. Orders over $50.00 add 85<t for insurance. No C.O.D. Texas Res. add 5% Tax. 90 Day Money Back Guarantee on 
all items. All items subject to prior sale. Prices subject to change without notice. Foreign order - U.S. funds only. We cannot ship to Mexico. Countries other 
than Canada, add $3.50 shipping and handling. 
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FULL LINE ALL PARTS & COMPUTER PRODUCTS 


P.O. Box 4430S 
Santa Clara, CA 95054 
'Will calls: 2322 Walsh Ave. 
(408) 988-1640 

Same day shipment. First line parts only, Factory tested. Guaranteed 
money back. Quality IC’s and other components at factory prices. 

INTEGRATED CIRCUITS Phone orders only (800) 538-8196 


ELECTRONICS 


7400TTL 

7400N 

7402N 

7404N 

7408N 

741 ON 

7414M 

7420N 

7430N 

7442N 

7445N 

7447N 

7448N 

7474N 

7475N 

7485N 

7489*4 1 

7490N 

7495N 

74100N 1 

74107N 

74123N 

74125N 

74145N 

74150N 1 

74151N 

74154N 1 

74157M 

74161N 

74162N 

74163N 

74174N 

74175N 

74190N 1, 

74192N 

74193N 

74221N 1 

74296N 

74365N 

74366N 

74367N 

74LS00TTL 

74LSOOM 
74LS02M 
74LS04N 
74LS05N 
74LS0SN 
74LSI a 
74LS13N 
74LS14N 
74LS2CN 
74LS22N 
74LS28N 
74LS30N 
74LS33N 
74LS38N 
74LS74N 
74LS75N 

Hum 

74LS93N 

7<LS95N 

741S107N 

74LS112N 

74LS113N 

74LS132M 

74LS136M 

74LS151N 

74LS155N 

74LS157N 

74LS162N 

74LS163M 

74LS174M 

74LS190N 1. 

74LS221N 1 

74LS2S8N 

74LS367N 


CA3045 90 

CA3046 1 10 

CA3061 1.80 

CA3082 1 90 

CA3089 3 40 

LM301AN/AH 34 

LM305H .87 

LM307N 35 


LM317T 1 65 C04017 
LM317K 3.75 C04018 
LM318 149 C04019 

LM320K S 1.35 C04020 
IM320K12 1 35 CO4021 
LM320K 15 1 35 CD4022 
LM320T 5 85 CD4023 

* 85 CD4024 

85 CD4025 
85 C04026 
4 95 C04027 
N CO40M 
99 334029 
1.35 C04030 

- 1.35 CD4035 

LM340K-12 1.35 C04040 
IM34CK-15 135 C04042 
LM340K-24 1 35 CD4043 
LM340T-5 75 CO4044 


8T26 

8T28 

8T97 

8198 


2.10 


99 


95 MOS MEMORY RAM prom 


LM320TB 

LM320T-12 

LM320T-15 

LM323K-5 

LM324N 

LM339N 

LM340K-5 

LM340K-B 


LM340T-8 

LM340T-12 

LM340T 15 

LM340T1B 

LM340T-24 

LM350 

IM377 


75 CO4046 
75 C04049 
75 CD4O50 
75 CD4051 
75 CD4060 
5 50 C04066 
2 29 CO4068 
100 C04069 
1 60 CD4070 
1.60 C04071 

59 CD4072 

49 CD4073 
85 C04075 
35 CD4076 
X C04071 
.75 CD4081 

50 CD4082 
175 C04116 
1 10 C04490 
1.27 C04507 

1 10 CD4508 

2 75 <CD4510 
55 CD4511 

8 25 C04515 
2 49 C04516 

1.75 C04518 
2 25 CU4520 

.58 C04527 
125 C04528 
.96 C04553 
.55 C04566 
1.30 C04S83 
39 CD4585 
.65 CO40192 
1 00 74C00 
1.50 74C04 
1.00 74C10 

4.75 74C14 

60 74C20 
60 74C30 
85 74C48 

1.49 74C74 
50 74C76 
55 74090 
89 74C93 
74C154 
A to 0 CONVERTER 74C160 
80388 4 50 74C175 

8700CJ 13.95 740192 

8701CN 22.00 74C221 

8750CJ 13.95 74C905 

940OCJVF 7 40 74C914 

ICL7103 9.50 74C922 

1017107 14.25 74C923 

74C825 

CMOS 74C928 

25 74C927 

« INTERFACE 


2101-. 

2102-1 85 

2102AL-4 ITS 

2102AN-2L 165 

2104A4 4 95 

2107B-4 3 75 

2111- 1 299 

2112- 2 2 99 

2114 2 24 

21141300ns 2.50 

2114L 450ns 2 37 
4116 200ns 2.50 

64116 200ns 14 90 
MMS280 3 00 

MMS321 995 

MMS330 5 94 

PS1011 8.95 

4200A 11.50 

9368 3 50 

4100 10 OO 

416 


17 50 


1702A 
2532 
2708 
2716T1 
2716 5 Volt 
62716 5 Volt 39 00 


DA15R 
0A15S 

Complet* S*1 9.50 3Vk 

Stopwatch Kit 26.96 COMPUTEF 

Auto Clack Kit 17 99 
OljiUI Clock Kit 11.75 
RESISTORS V. wan 5% 

10 per type 05 


1650 
7 49 
39 95 
28 00 
34 95 
34.00 


LM381 

IM382 

LM709H 

LM723H N 

LM733N 

LM741CH 

LM741N 

LM747H/N 

LM748N 

LM1303N 

LM1304 

LM1305 

LM1307 

LM1310 

LM1458 

LM1812 

LM1889 

LM2111 

LM2902 

LM390CS 

LM3905 

LM3909N 

MCI 458V 

NE550N 

NE555V 

NE556A 

NE565A 

NE566V 

NE567V 

NE570B 

78L05 

78108 

78M05 

75108 

75491CN 

75492CN 

75494CN 


250 

1695 


30 CLOWS 

35 MM5311 4.95 

* MM5312 3 90 

95 MM5314 3 90 

■S MM6369 1 95 

30 MM5B41 14.45 
30 MM5865 7.95 

■H CT7O10 8 95 
s 12 CT7015 8.95 

, 99 MM5375AA/N 3 90 
1 95 MM5375AG/N 4.90 
« 7206 16 50 

,9J 7207 7.50 

f-S 7208 15 95 

7209 4.95 


2782 
2758 
8741A 
8748 
8748-8 
8755A 
N82S23 
N82S123 
N82S126 
NB2S'?9 
N82S131 
N82S136 
N82S137 
DM8577 
8223 

CONNECTORS 

30 pin ecge 
44 pin ecge 
86 pm edge 
100 pm edge 
100 pin edge» 


1C SOCKETS 
Solder Tin Low Profile 
PIN 1UP PIN 1UP 

8 13 22 30 


015 

012 


5 par type 8.95 
Vt watt 5% per type 05 


KEYBOARDS 

56 key ASCII keyboard lot 
Eutiy assembled 
Enclosure Plastic 


S74 95 
84 SO 
19 95 
69.95 

LEDS 

RedTOlB .15 

Green, Yellow T01 8 20 

Jumbo Red 25 

Green, Orange. Yellow Jumbo 25 

Cllpltle LEO Mounting Clips 4/ 80 
(spec: red. ambeq green, yellow clear) 


18 20 36 58 


WIRE WRAP LEVEL 3 


6 95 16 57 28 1 OO 
9.50 18 .67 40 1.ST 


6522 

6530 

6532 


SPECIAL PROOUCTS 

2.5 MHz Freq. Counter Kit 37 50 
30 MHz Freq. Counter Kit 47.75 

AC TRANSFORMERS 

w FRAME WALL PLUG 

6 V 500 ma $4.00 10V 2 amp $7 95 
crystals 6.3V CT 600 ma 4.60 12V 250 ma 2 95 

?5 4 ir n 12V 250 ma 1.95 12V CT 250 ma 3 75 

25 n os 12.6V CT 600 ma 4.95 12V 500 ma 4 50 

£2 Im* 3 q| 12 6 V CT 2 amps 5.95 12V 1 amp 5 95 

95 e uuL 3 95 12.6V CT 4 amp 8 60 12V 2 amp 7 95 

25 <o mi 3 K 32.BW CT 8 aanp lO DO 8 .«. 12\Jt>C _ 


18 95 
6.50 
595 
595 
865 
15.25 


CDAOOC 

CD4001 

CD4002 

CD4006 

C04007 

D4QM 

CD4009 
CD4010 
CD4011 
CD4012 
C04013 
C04014 
C04015 
C04016 


78 OA 
Z80B 

zao pio 

Z80AP10 
Z80CTC 
Z80ACTC 

Z80 0ART ... 
Z80A DART 18 75 
Z80 0MA 17 50 
Z80A DMA 27.50 
Z80S10/0 23 95 

Z80ASKM) 28.95 
Z80S1D1 15 00 

Z80AS10 1 23 90 

Z80 S102 23 95 

Z80A S102 28 95 
Z806CTC 17 95 

Z80B PIO - 

8212 


10 _ 

18 MHz 
20 MHz 
32 MHz 
32768 Hz 

1 6432 MHr 
3 5795 MHz 
2.0100 MHz 

2 097152 MHz 
2.4576 MHz 
3.2768 MHz 

5 0688 MHz 
5.185 MHz 
57143 MHz 

6 5536 MHz 
14 31818 MHz 
18.432 MHz 
22 1184 MHz 


nt Voltage Oar 

amp, 24V. 11 


11 amp, 
15.00 


395 


17.95 


8T09 

8T10 

8T13 

8T20 

8T23 

8T24 

8T25 


8214 

8216 

8224 

8228 

8251 

8253 

8256 

8257 
8259 


3.75 


KEYBOARO ENCODERS 

AY5-2376 11 95 

AY5-360OPR0 17 95 

74C922 5 49 

, 74C923 5 50 

{ H00165-5 7.96 

> 0 Connectors RS232 
i DB2SP 2 95 

i DB25S 3.50 

i DE9P 1 95 

i Cover 1.25 


DISPLAY LEDS 

MAN 72/74 CA/ 

0L704 

DL707/OL707R 
DL727/728 CA/ 

DL747/750 CA' 

FND359 

PND500/S07 CC 

IN0503 510 OO 

FND600/807 CC/ 

10 digit display 
7520 Claires photocells 
TIL311 Hes 


.300 75 

300 1 25 
300 1 00 
500 1 90 
600 1 49 
357 .70 
500 99 

.500 90 

800 2 20 
1 25 


MAN4640 

MAN4710 

MAN4740 


4116 200ns Dynamic RAM 8 S14.9Q 


Apple Peripheral Kits 

SERIAL I/O INTERFACE 0 to 30,000 baud, 
D.T.R., Input & output from monitor or basic, or 
use Apple as intelligent terminal, Bd only (P/N 2) 
$14.95, Kit (P/N 2A) $51.25, Assembled (P/N 
2C) $62.95. 

PROTOTYPING BOARD (P/N 7907) $21.95. 
PARALLEL TRIAC OUTPUT BOARD 8 triacs, 
each can switch 110V, 6A loads, Bd only (P/N 
210) $19.20, Kit (P/N 210A) $119.55. 

APPLE II GAME PADDLES Adam and Eve $38.00. 
Interface Kits 

SERIAL/PARALLEL INTERFACE Bidirectional, 
Baud rates from 110 to 19.2K, sw selectable 
polarity of input and output strobe, 5 to 8 data 
bits, 1 or 2 stop bits, parity odd or even or none, 
all characters contain a start bit, +5 & -12V 
required.Bd only (P/N 101) $11.95, Kit (P/N 
101 A) $42.89. 

RS-232/TTL INTERFACE Bidirectional, re¬ 
quires ±12V, Kit (P/N 232A) $9.95. 
RS-232/20mA INTERFACE Bidirectional, 2 
passive opto-isolated circuits, Kit (P/N 7901A) 

$14.95. 

PROM Eraser 

Will erase 25 PROMs in 15 minutes. Ultraviolet, 
assembled. 25 PROM capacity $37.50 (with 
timer $69.50). 6 PROM capacity OSHA/UL ver¬ 
sion $83.00 (with timer $119.00). 

Z80 MicroProfessor $149.00 

Single board computer. Learning, teaching, pro¬ 
totyping. 2K RAM, keyboard, displays; cassette 
interface. Tiny BASIC $19.00 All fully 
assembled. 


Z80 Microcomputer Kit $69.00 

16 bit I/O, 2 MHz clock, 2K RAM, ROM Bread¬ 
board space. Excellent for control. Bare Board 
$28.50. Full Kit $79.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00. 

Modem Kit $60.00 

State of the art, orig., answer. No tuning neces¬ 
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. Bd. only 
$17.00. Article in June, July, Aug. Radio 
Electronics, 1981. 

60 Hz Crystal Time Base Kit $4.40 

Converts digital clocks from AC line frequency to 
crystal time base. Outstanding accuracy 

Video Modulator Kit $9.95 

Convert TV set into a high quality monitor w/o 
affecting usage. Comp, kit w/full instruc. 

Multi-volt Computer Power Supply 

8v 5 amp, ±18v .5 amp, 5v 1.5 amp, -5v 
.5 amp, 12v .5 amp, 12v option. ±5v, ±12v 
are regulated. Basic Kit $35.95. Kit with chassis 
and all hardware $51.95. Add $5.00 shipping. Kit 
of hardware $16.00. Woodgrain case SI0.00. 
$1.50 shipping. 

Type-N-Talk by Votrax 

Text to speech synthesizer with unlimited vocabu¬ 
lary, built-in text to speech algorithm, 70 to 100 
bits per second speech synthesizer, RS232C 
interface $359.00. Speech 1C $72.00. 

Direct Connect Modem $99.00 

Fully assembled in case with RS232 cable. 
Orig/answer, 103 compatible, 9V battery or 
wallplug. 


INTRODUCING A BRAND NEW MICROCOMPUTER 


VENTURE is a single 
board computer that is an 
adventure for the hobbyist. It 
is a learning, training com¬ 
puter as well as just plain fun 
for anyone who wants to get 
into a state-of-the-art com¬ 
puter at reasonable cost. 

VENTURE comes in kit 
form or fully assembled and 
tested. You can get it in its 
minimum configuration for 
as little as $195.00 or take it all the way to floppy 
disks and voice. It can be expanded as a kit or fully 
assembled, at your own pace and choice. 

VENTURE is a 16" by 20” main board with 
separate ASCII and HEX keyboards. It runs fast, 
almost 4 MHz, and has the capability of putting 
almost 1 megabyte of RAM and ROM on the board 
along with a variety of inexpensive options. 

A 16-channel analog-to-digital converter allows 
use of joysticks, control functions, instrumenta¬ 
tion, temperature sensing, etc. T1 sound 
generator, software controlled music, Votrax 
voice synthesizer and real time clock calendar add 
to its versatility. 

A standard 60-pin bus with 5 slots, parallel 
ports and 2 serial ports with full handshaking (75 
to 9600 BAUD) allow expansion into floppy disks, 
color,EPROM programmer, printer, modem of your 
choice. Later expansion will add a light pen, a 
universal user programmable music sound board, 
General Purpose Instrument Bus, and a high 
resolution color/grayscale pixel mapped video 
board. 

VENTURE connects directly to a monitor or to 
your TV set through an RF modulator. And now for 
the heart of VENTURE ... its video display. VEN¬ 
TURE has a high resolution programmable video 
display with up to 4096 user-defined characters, 
alphanumeric symbols, special graphics or ob¬ 
jects, such as space ships, etc. Each character is 
8 pixels wide by 15 pixels high, with 2 grayscale 


=Uenture 



maps; it has 64 levels of 
grayscale plus video in¬ 
vert/compliment and hidden 
screen update for a ‘snow" 
free display. The display is 
512x512 pixel mapped with 
2 planes of video RAM per 
display. VENTURE video is in 
short. . . astounding! 

VENTURE has complete 
software support with full 
BASIC, 3 ROM monitors, 
disassembler/assembler/editor. It will run real¬ 
time video games, all RCA chip 8 programs and all 
current Quest 1802 software. VENTURE DOS will 
accommodate up to three 5V4" double density 
floppies. A complete 1802 programming book is 
available. All versions of VENTURE are shipped 
with a set of manuals written to be understood by 
the inexperienced as well as experienced user. 
On-Board Options 

16 channel A to D; 5 slot 60 pin bus, 2 serial 
ports, parallel ports; 3 video options, 48K RAM, 
Votrax voice synthesizer, sound generator, 
EPROM; full BASIC dissassembler, editor, assem¬ 
bler; metal cabinet, additional power supply, 
ASCII keyboard real time clock calendar. 
Expansion Options 

Floppy disk, EPROM programmer, light pen, 
universal user programmable music, sound board 
high resolution color/grayscale pixel mapped 
video board, General Purpose Instrument Bus 
Minimum VENTURE System $195.00 
Kit includes CPU and control with 4K of RAM, IK 
of scratchpad, 2K monitor, 1861 video graphics, 
cassette interface and separate HEX keyboard 
with LED displays for address and output. Power 
supply is included along with 2 game cassettes 
The main board is 16" x 20" and includes space for 
all of the previously discussed on-board options. 
Full on-board expansion can be completed for 
under $1000.00. Call for further details, option 
prices, etc. 


RCA Cosmac 1802 Super Elf Computer $106.95 


The Super Elf is a tremendous value as it combines 
video, digital displays, LED displays, and music, 
all on a single board for $106.95. 

The Super Elf expansion capability is virtually un¬ 
limited and you can do it inexpensively one step at 
a time. Expansion includes casstte interface, addi¬ 
tional memory, color video, Basic, ASCII key¬ 
board, printer, floppy, S-100 bus. RS232, etc. 
The Super Elf comes complete with power supply 
and detailed 127 page instruction manual which 
includes over 40 pages of software, including a 
series of lessons to help get you started and a 
music program and graphics target game. Many 
schools and universities are using the Super Elf as 
a course of study. OEM’s use it for training and 


R&D. A monthly newsletter. Questdata is devoted 
exclusively to software for the Super Elf and there 
are many software books available at low cost. 
The Super Elf computer system is now available as 
a series of bare boards as well as full kits and 
assembled. 

Bare Boards: Super Elf $35.00. Super Expansion 
$35.00. Power Supply $10.00. S-100 Color 
$35.00. Dynamic RAM $40.00. Manuals $10.00. 
Super Basic $45.00. 

Free 14 Page Brochure 

Send or call for a free brochure on all 
details and pricing of the Super Elf and its 
expansion. We will get it right out to you! 


Quest Super Basic V5.0 

A new enhanced version of Super Basic now 
available. Quest was the first company worldwide 
to ship a full size Basic for 1802 Systems. A 
complete function Super Basic by Ron Cenker 
including floating point capability with scientific 
notation (number range ±.17E 38 ), 32 bit integer 
±2 billion; multi dim arrays, string arrays; string 
manipulation; cassette I/O; save and load, basic. 


data and machine language programs; and over 
75 statements, functions and operations. 

New improved faster version including re¬ 
number and essentially unlimited variables. 
Also, an exclusive user expandable command 
library 

Serial and Parallel I/O routines included 

Super Basic on Cassette $45.00. 


Rockwell AIM 65 Computer 

6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char, alphanu¬ 
meric display ROM monitor;, fully expandable. 
$419.00. 4K version $438.00 4K Assembler 
$29.00, 8K Basic Interpreter $59.00 
Special small power supply 5V 2A 24V .5A 
assem. in frame $59.00. Molded plastic 
enclosure to fit both AIM 65 and power supply 
$52.50. AIM 65 IK in cabinet with power supply, 
switch, fuse, cord assem. $546.00. 4K $565.00. 
A65/40-5000 AIM 65/40 w/16K RAM and monitor 
$1295.00. RAM Board Kit (16K, $195) (32K, 
S215). VD640 Video Interface Kit $119.00. A&T 
$149.00. Complete AIM 65 in thin briefcase with 
power supply $507.00. Special Package Price: 4K 
AIM, 8K Basic, power supply, cabinet $598.00 
AIM 65/KIM/SYM/Super Elf 44 pin expansion 
board; board with 3 connectors $22.95. *Send 
for complete list of all AIM products. 



Elf II Adapter Kit $24.95 

Plugs into Elf II providing Super Elf 44 and 50 pin 
plus S-100 bus expansion. (With Super Ex¬ 
pansion). High and low address displays, state 
and mode LED’s optional $18.00. 


Super Color S-100 Video Kit $99.00 

Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. IK RAM expand¬ 
able to 6K. S-100 bus 1802, 8080, 8085, Z80, 

etc Dealers; Send for excellent pricing/margin 
program. 


TERMS: $5.00 min. order U.S. Funds. Calif, residents add 6% tax. Prices 

$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional. subject 
Shipping: Add 5%; orders under $25.00—10%. to change 


FREE: Send for your copy of our NEW 1982 
QUEST CATALOG. Include 88c stamp. 


Circle 44 on Reader Service card. 
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4116 


Tl IV 16K DYNAMIC 2sonsW I I 
ALL MERCHANDISE 100% GUARANTEED! 


8/ $ 11 9 !et 2114 


1KX4 STATIC 
LOW POWER 200NS 


8/ $ 15?i? 


CALL US FOR VOLUME QUOTES 


STATIC RAMS 


Z-80 






Each 

100 

pcs 


2.5 Mhz 


2101 

256 x 4 

(450ns) 


1.95 

1.85 


Z80-CPU 

3.95 

5101 

256 x 4 

(cmos) (450ns) 


4.95 

3.95 


Z80-CTC 

5.95 

2102-1 

1024 x 1 

(450ns) 


.89 

.85 


Z80-DART 

15.25 

2102L-2 

1024 x 1 

(LP) (250ns) 


1.69 

1.55 


Z80-DMA 

17.50 

2102L-4 

1024 x 1 

(LP) (450ns) 


1.29 

1.15 


Z80-PIO 

5.75 

2111 

256 x 4 

(450ns) 


2.99 

2.49 


Z80-SIO/0 

18.50 

2112 

256 x 4 

(450ns) 


2.99 

2.79 


Z80-SIO/1 

18.50 

2114 

1024 x 4 

(450ns) 

8/16.95 

1.95 


Z80-SIO/2 

18.50 

2114L-2 

1024 x 4 

(LP) (200ns) 

8/15.95 

1.90 i 


Z80-SIO/9 

16.95 

2114L-3 

1024 x 4 

(LP) (300ns) 

8/18.95 

2.25 


4.0 Mhz 


2114L-4 

1024 x 4 

(LP) (450ns) 

8/17.95 

2.10 



2147 

4096 x 1 

(55ns) 


9.95 

call 


Z80A-CPU 

6.00 

TMS4044-4 

4096 x 1 

(450ns) 


3.49 

3.25 


Z80A-CTC 

8.65 

TMS4044-3 

4096 x 1 

(300ns) 


3.99 

3.75 


Z80A-DART 

18.75 

TMS4044-2 

4096 x 1 

(200ns) 


4.49 

4.25 


Z80A-DMA 

27.50 

MK4118 

1024 x 8 

(250ns) 


9.95 

call 


Z80A-PIO 

6.00 

TMM2016-200 

2048 x 8 

(200ns) 


call 

call 


Z80A-SIO/0 

22.50 

TMM2016-150 

2048 x 8 

(150ns) 


call 

call 


Z80A-SIO/1 

22.50 

HM6116-4 

2048 x 8 

(cmos) (200ns) 


call 

call 


Z80A-SIO/2 

22.50 

HM6116-3 

2048 x 8 

(cmos) (150ns) 


call 

call 


Z80A-SIO/9 

19.95 

HM6116-2 

2048 x 8 

(cmos) (120ns) 


call 

call 


6.0 Mhz 


HM6116LP-4 

2048 x 8 

(LP)(cmos)(200ns) 

call 

call 



HM6116LP-3 

2048 x 8 

(LP)(cmos)( 150ns) 

call 

call 


Z80B-CPU 

17.95 

HM6116LP-2 

2048 x 8 

(LP)(cmos)( 120ns) 

call 

call 


Z80B-CTC 

15.50 

Z-6132 

4096 x 8 

(Qstat)(300ns) 34.95 

call 


Z80B-PIO 

15.50 

LP - Low Power 

Qstat Quasi-Static 



ZILOG 

Z6132 








34.95 

nvM Amur n aiuic 


i Z8671 

39.95 


8200 


100 




Each 

pcs 

TMS4027 

4096 x 1 

(250ns) 

2.50 

2.00 

MK4108 

8192 x 1 

(200ns) 

1.95 

call 

MM5298 

8192 x 1 

(250ns) 

1.85 

call 

4116-120 

16384 x1 

(120ns) 

8/29.95 

call 

4116-150 

16384 x1 

(150ns) 

8/18.95 

1.95 

4116-200 

16384 x1 

(200ns) 

8/13.95 

call 

4116-250 

16384 x 1 

(250ns) 

8/11.95 

call 

4116-300 

16384 x1 

(300ns) 

8/13.80 

call 

2118 

16384 x 1 

(5v) (150ns) 

4.95 

call 

MK4816 

2048 x 8 

(5v) (300ns) 

24.95 

call 

4164-200 

65536 x1 

(5v)(200ns) 

call 

call 

. 4164-150 

^ _ 

65536 x1 

(5v) (150ns) 

call 

callj 


8202 

8205 

8212 

8214 

8216 

8224 

8226 

8228 

8237 

8238 
8243 

8250 

8251 
8253 
8253-5 
8255 
8255-5 
8257 
8257-5 
8259 
8259-5 
8272 
8275 
8279 
8279-5 
8282 

8283 

8284 
8286 

I 8287 
8288 
L 8289 


EPROMS 





Each 

pcs 

1702 

256 x 8 

(lus) 

4.95 

4.50 

2708 

1024 x 8 

(450ns) 

3.75 

3.50 

2758 

1024 x 8 

(5v)(450ns) 

9.95 

8.95 

TMS2516 

2048 x 8 

(5v) (450ns) 

6.95 

5.95 

2716 

2048 x 8 

(5v)(450ns) 

4.95 

3.95 

2716-1 

2048 x 8 

(5v)(350ns) 

9.00 

8.50 

TMS2716 

2048 x 8 

(450ns) 

9.95 

8.95 

TMS2532 

4096 x 8 

(5v)(450ns) 

9.95 

7.95 

2732 

4096 x 8 

(5v) (450ns) 

9.95 

7.95 

2732A-2 

4096 x 8 

(5v)(200ns) 

call 

call 

2764 

8192 x 8 

(5v)(450ns) 

call 

call 

TMS2564 

8192 x 8 

(5v)(450ns) 

call 

call 

MC68764 

8192 x 8 

(5v) (450ns) (24pin) call 

call 


5v = Single 5 Volt Supply 


ORDER TOLL FREE 

800 - 538-5000 

800 - 662-6279 

(CALIFORNIA RESIDENTS) 

IF YOU CAN FIND A PRICE LOWER 
ELSEWHERE. LET US KNOW AND 
WELL MEET OR BE A T THEIR PRICE! 
tSEE TERMS BELOW, 

★ Computer managed inventory— 
virtually no back orders! 

★ Very competitive prices! 

★ Friendly staff! 

★ Fast service — most orders 
shipped within 24 hours! 


AUGUST SPECIALS 

SA-400L //vei/v/ ......... 199.95 

1771 .... 20.95 MM58167 .... 8.95 

1791 .... 29.95 MSM5832 .... 6.95 

1793 .... 38.95 32.768 CRYSTAL 1.95 

68000-8MHZ.99.95 


SMALL BYPASS CAPS 


TV BUILDERS 


.01uf DISC . 

. .100/ 6.00 

MCI330 . 

. 1.49 

.luf DISC . 

. .100/ 8.00 

MC1350 . 

. 1.19 

,1uf MONO . 

. . 100/15.00 

MC1358 . 

. 1.39 



LM1800 . 

. 1.99 


Prices Good for the Month of August Only! 


8000 


8035 

8039 

INS-8060 

INS-8073 

8080 

8085 
8085A-2 

8086 


8155 

8156 
8185 
8185-2 
8741 
8748 

L 8755 


7.25 

7.95 

17.95 

29.95 

3.95 

7.95 

11.95 

29.95 

39.95 

89.95 

7.95 

8.95 

29.95 

39.95 

39.95 

29.95 
32.00 J 


DISC CONTROLLERS! 


1771 

1791 

1793 


20.95 

29.95 

38.95 


1795 

54.95 

1797 

54.95 

6843 

34.95 

8272 

39.95 

UPD765 

39.95 

1691 

18.95 

2143 

18.95 

INTERFACE 

8T26 

1.69 

8T28 

2.49 

8T95 

.99 

8T96 

.99 

8T97 

.99 

8T98 

.99 

DM8131 

2.95 

DP8304 

2.29 

MISC. 


3341 

4.95 

76477 

3.95 

AY3-8910 

12.95 

MC3340 

1.49 

95H90 

7.99 

11C90 

13.95 

8202A 

34.95 

3242 

7.95 

MC3480 

9.00 

8038 

3.95 

2513-001 UP 

9.95 

2513-002 LOW 

9.95 

3205 

3.50 

BIT-RATE 

GENERATORS 

14411 

11.95 

BR1941 

11.95 

4702 

12.95 

COM5016 

16.95 

MM5307 

10.95 

UARTS 


AY3-1014 

6.95 

AY5-1013 

3.95 

PT1472 

9.95 

TR1602 

3.95 

2350 

9.95 

TMS6011 

5.95 

IM6402 

7.95 

IM6403 

8.95 

INS8250 

14.95 

KEYBOARD CHIPS 

AY5-2376 

11.95 

AY5-3600 

11.95 

74C922 

5.25 

74C923 

5.50 

CLOCK CIRCUITS 

MM5314 

4.95 

MM5369 

3.95 

MM5375 

4.95 

MM58167 

8.95 

MM58174 

11.95 

MSM5832 

6.95 


^ 6800 


68000 


99.95 

6800 


4.95 

6802 


10.95 

6808 


13.90 

6809E 


19.95 

6809 


12.95 

6810 


2.95 

6820 


4.95 

6821 


4.95 

6828 


14.95 

6840 


12.95 

6843 


34.95 

6844 


25.95 

6845 


16.95 

6847 


12.25 

6850 


3.45 

6852 


5.75 

6860 


10.95 

6862 


11.95 

6875 


6.95 

6880 


2.95 

6883 


24.95 

68047 


24.95 

68488 


19.95 

6800 

1MHZ 

68B00 


10.95 

68B02 


22.25 

68B09E 


29.95 

68B09 


29.95 

68B10 


7.95 

68B21 


12.95 

68B45 


35.95 

68B50 


12.95 

68B00 

2 MHZ 


r 6500 


1 MHZ 


6502 


5.95 

6504 


6.95 

6505 


8.95 

6507 


9.95 

6520 


4.35 

6522 


8.75 

6532 


11.25 

6545 


22.50 

6551 


11.85 

2 MHZ 


6502A 


9.95 

6522A 


11.70 

6532A 


12.40 

6545A 


28.50 

6551A 


12.95 

3 MHZ 


6502B 

k*__ 


14.95 


CRYSTALS^ 

32.768 khz 


1.95 

1.0 mhz 


4.95 

1.8432 


4.95 

2.0 


3.95 

2.097152 


3.95 

2.4576 


3.95 

3.2768 


3.95 

3.579535 


3.95 

4.0 


3.95 

5.0 


3.95 

5.0688 


3.95 

5.185 


3.95 

5.7143 


3.95 

6.0 


3.95 

6.144 


3.95 

6.5536 


3.95 

8.0 


3.95 

10.0 


3.95 

14.31818 


3.95 

15.0 


3.95 

16.0 


3.95 

18.0 


3.95 

18.432 


3.95 

20.0 


3.95 

22.1184 


3.95 

32.0 

k,_ 


3.95^ 


HOURS: 

M-F, 9-5; Sat. 11-3 

VISIT OUR 
RETAIL STORE 


[MasterCard] 



JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
.(408) 995-5430 • Telex 171-110 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: For shipping include $2 for UPS Ground or $3 for UPS Blue 
Label Air. Items over 5 pounds require additional shipping charges. 
Foreign orders, include sufficient amount for shipping. There is a $10 
minimum order. Bay Area and Los Angeles Counties add 6V?% Sales 
Tax. Other California residents add 6% Sales Tax. We reserve the 
right to substitute manufacturer. Not responsible for typographical 
errors. Prices are subject to change without notice. We will match or 
beat any competitor’s price provided it is not below our cost. 
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2716 


8/ s 3?S, 


f I w 16K EPROMS \JI V EACH 
ALL MERCHANDISE 100% GUARANTEED! 


2732 


8/m 5 . 


74LS00 


74LS00 

.25 

74LS85 

1.15 

74LS168 

1.75 

74LS295 

1.05 

74LS01 

.25 

74LS86 

.40 

74LS169 

1.75 

74LS298 

1.20 

74LS02 

.25 

74LS90 

.65 

74LS170 

1.75 

74LS324 

1.75 

74LS03 

.25 

74LS91 

.89 

74LS173 

.80 

74LS352 

1.55 

74LS04 

.25 

74LS92 

.70 

74LS174 

.95 

74LS353 

1.55 

74LS05 

.25 

74LS93 

.65 

74LS175 

.95 

74LS363 

1.35 

74LS08 

.35 

74LS95 

.85 

74LS181 

2.15 

74LS364 

1.95 

74LS09 

.35 

74LS96 

.95 

74LS189 

9.95 

74LS365 

.95 

74LS10 

.25 

74LS107 

.40 

74LS190 

1.00 

74LS366 

.95 

74LS11 

.35 

74LS109 

.40 

74LS191 

1.00 

74LS367 

.70 

74LS12 

.35 

74LS112 

.45 

74LS192 

.85 

74LS368 

.70 

74LS13 

.45 

74LS113 

.45 

74LS193 

.95 

74LS373 

1.75 

74LS14 

1.00 

74LS114 

.50 

74LS194 

1.00 

74LS374 

1.75 

74LS15 

.35 

74LS122 

.45 

74LS195 

.95 

74LS377 

1.45 

74LS20 

.25 

74LS123 

.95 

74LS196 

.85 

74LS378 

1.18 

74LS21 

.35 

74LS124 

2.99 

74LS197 

.85 

74LS379 

1.35 

74LS22 

.25 

74LS125 

.95 

74LS221 

1.20 

74LS385 

1.90 

74LS26 

.35 

74LS126 

.85 

74LS240 

1.29 

74LS386 

.65 

74LS27 

.35 

74LS132 

.75 

74LS241 

1.29 

74LS390 

1.90 

74LS28 

.35 

74LS136 

.55 

74LS242 

1.85 

74LS393 

1.90 

74LS30 

.25 

74LS137 

.99 

74LS243 

1.85 

74LS395 

1.65 

74LS32 

.35 

74LS138 

.75 

74LS244 

1.29 

74LS399 

1.70 

74LS33 

.55 

74LS139 

.75 

74LS245 

1.90 

74LS424 

2.95 

74LS37 

.55 

74LS145 

1.20 

74LS247 

.75 

74LS447 

.37 

74LS38 

.35 

74LS147 

2.49 

74LS248 

1.25 

74LS490 

1.95 

74LS40 

.35 

74LS148 

1.35 

74LS249 

.99 

74LS624 

3.99 

74LS42 

.55 

74LS151 

.75 

74LS251 

1.30 

74LS668 

1.69 

74LS47 

.75 

74LS153 

.75 

74LS253 

.85 

74LS669 

1.89 

74LS48 

.75 

74LS154 

2.35 

74LS257 

.85 

74LS670 

2.20 

74LS49 

.75 

74LS155 

1.15 

74LS258 

.85 

74LS674 

9.65 

74LS51 

.25 

74LS156 

.95 

74LS259 

2.85 

74LS682 

3.20 

74LS54 

.35 

74LS157 

.75 

74LS260 

.65 

74LS683 

2.30 

74LS55 

.35 

74LS158 

.75 

74LS266 

.55 

74LS684 

2.40 

74LS63 

1.25 

74LS160 

.90 

74LS273 

1.65 

74LS685 

2.40 

74LS73 

.40 

74LS161 

.95 

74LS275 

3.35 

74LS688 

2.40 

74LS74 

.45 

74LS162 

.95 

74LS279 

.55 

74LS689 

2.40 

74LS75 

.50 

74LS163 

.95 

74LS280 

1.98 

74LS783 

24.95 

74LS76 

.40 

74LS164 

.95 

74LS283 

1.00 

81LS95 

1.69 

74LS78 

.50 

74LS165 

.95 

74LS290 

1.25 

81LS96 

1.69 

74LS83 

.75 

74LS166 

2.40 

74LS293 

1.85 

81LS97 

1.69 







81LS98 

1.69 


74S00 


74S00 

.44 

74S85 

2.39 

74S169 

5.44 

74S02 

.48 

74S86 

1.44 

74S174 

1.09 

74S03 

.48 

74S112 

1.59 

74S175 

1.09 

74S04 

.79 

74S113 

1.98 

74S181 

4.47 

74S05 

.79 

74S114 

1.50 

74S182 

2.95 

74S08 

.48 

74S124 

2.77 

74S188 

3.95 

74S09 

.98 

74S132 

1.24 

74S189 

14.95 

74S10 

.69 

74S133 

.98 

74S194 

2.95 

74S11 

.88 

74S134 

.69 

74S195 

1.89 

74S15 

.70 

74S135 

1.48 

74S196 

4.90 

74S20 

.68 

74S138 

1.08 

74S197 

4.25 

74S22 

.98 

74S139 

1.25 

74S201 

14.95 

74S30 

.48 

74S140 

1.45 

74S225 

8.95 

74S32 

.98 

74S151 

1.19 

74S240 

3.98 

74S37 

1.87 

74S153 

1.19 

74S241 

3.75 

74S38 

1.68 

74S157 

1.19 

74S244 

3.98 

74S40 

.44 

74S158 

1.45 

74S251 

1.90 

74S51 

.78 

74S161 

2.85 

74S253 

7.45 

74S64 

.79 

74S162 

3.70 

74S257 

1.39 

74S65 

1.25 

74S163 

3.75 

74S258 

1.49 

74S74 

.69 

74S168 

4.65 

74S260 

1.83 


74S274 

74S275 

74S280 

74S287 

74S288 

74S289 

74S301 

74S373 

74S374 

74S381 

74S387 

74S412 

74S471 

74S472 

74S474 

74S482 

74S570 

74S571 


LED DISPLAYS 


LED LAMPS 

1-99 100-up 


HP 5082-7760 

.6" 

CC 

1.29 

MAN 72 

.3" 

CA 

.99 

MAN 74 

.3" 

CC 

.99 

FND-357 (359) 

.375" 

CC 

.75 

FND-500 (503) 

.5" 

CC 

.99 

FND-507 (510) 

.5" 

CA 

.99 


1C SOCKETS 

1-99 100 | 

8 pin ST .13 

14 pin ST .15 


16 pin ST 

.17 

.13 

18 pin ST 

.20 

.18 

20 pin ST 

.29 

.27 

22 pin ST 

.30 

.27 

24 pin ST 

.30 

.27 

28 pin ST 

.40 

.32 

40 pin ST 

.49 

.39 

ST SOLDERTAIL 

8 pin WW 

.59 

.49 

14 pin WW 

.69 

.52 

16 pin WW 

.69 

.58 

18 pin WW 

.99 

.90 

20 pin WW 

1.09 

.98 

22 pin WW 

1.39 

1.28 

24 pin WW 

1.49 

1.35 

28 pin WW 

1.69 

1.49 

40 pin WW 

1.99 

1.80 


WW WIREWRAP 
16 pin ZIF 6.75 call 

24 pin ZIF 9.95 call 

ZIF TEXTOOL 
(Zero Insertion Force) 


r CONNECTORS 


RS232 MALE 

3.25 

RS232 FEMALE 

3.75 

RS232 FEMALE 


RIGHT ANGLE 

5.25 

RS232 HOOD 

1.25 

S-100 ST 

3.95 

S-100 WW 

4.95 


DIP 
SWITCHES 


4 POSITION 

.85 

5 POSITION 

.90 

6 POSITION 

.90 

7 POSITION 

.95 

8 POSITION 

.95 


9000 SERIES 


9316 

1.00 

9334 

2.50 

9368 

3.95 

9401 

9.95 

9601 

.75 

9602 

1.50 

96S02 

1.95 


DATA 
ACQUISITION 


ADC0800 

15.55 

ADC0804 

4.95 

ADC0809 

5.25 

ADC0817 

10.95 

DAC0800 

4.95 

DAC0808 

4.95 

DAC1020 

8.25 

DAC1022 

8.25 

MC1408L8 

4.95 


INTERSIL 

ICL7103 9.50 

ICL7106 9.95 

ICL7107 12.95 

ICL8038 3.95 

ICM7107A 5.59 

L ICM7208 15.95, 


J 32K EPROMS %J/ I EACH 
CALL US FOR VOLUME QUOTES 


7400 


7400 

.19 

74136 

.50 

7401 

.19 

74141 

.65 

7402 

.19 

74142 

2.95 

7403 

.19 

74143 

2.95 

7404 

.19 

74145 

.60 

7405 

.25 

74147 

1.75 

7406 

.29 

74148 

1.20 

7407 

.29 

74150 

1.35 

7408 

.24 

74151 

.65 

7409 

.19 

74152 

.65 

7410 

.19 

74153 

.55 

7411 

.25 

74154 

1.40 

7412 

.30 

74155 

.75 

7413 

.35 

74156 

.65 

7414 

.55 

74157 

.55 

7416 

.25 

74159 

1.65 

7417 

.25 

74160 

.85 

7420 

.19 

74161 

.70 

7421 

.35 

74162 

.85 

7422 

.29 

74163 

.85 

7423 

.29 

74164 

.85 

7425 

.29 

74165 

.85 

7426 

.29 

74166 

1.00 

7427 

.29 

74167 

2.95 

7428 

.45 

74170 

1.65 

7430 

.19 

74172 

5.95 

7432 

.29 

74173 

.75 

7433 

.45 

74174 

.89 

7437 

.29 

74175 

.89 

7438 

.29 

74176 

.89 

7440 

.19 

74177 

.75 

7442 

.49 

74178 

1.15 

7443 

.65 

74179 

1.75 

7444 

.69 

74180 

.75 

7445 

.69 

74181 

2.25 

7446 

.59 

74182 

.75 

7447 

.69 

74184 

ZOO 

7448 

.69 

74185 

ZOO 

7450 

.19 

74132 

.45 

7451 

.23 

74190 

1.15 

7453 

.23 

74191 

1.15 

7454 

.23 

74192 

.79 

7460 

.23 

74193 

.79 

7470 

.35 

74194 

.85 

7472 

.29 

74195 

.85 

7473 

.34 

74196 

.79 

7474 

.35 

74197 

.75 

7475 

.49 

74198 

1.35 

7476 

.35 

74199 

1.35 

7480 

.59 

74221 

1.35 

7481 

1.10 

74246 

1.35 

7482 

.95 

74247 

1.25 

7483 

.50 

74248 

1.85 

7485 

.65 

74249 

1.95 

7486 

.35 

74251 

.75 

7489 

4.95 

74259 

2.25 

7490 

.35 

74265 

1.35 

7491 

.40 

74273 

1.95 

7492 

.50 

74276 

1.25 

7493 

.49 

74279 

.75 

7494 

.65 

74283 

ZOO 

7495 

.55 

74284 

3.75 

7496 

.70 

74285 

3.75 

7497 

2.75 

74290 

.95 

74100 

1.00 

74293 

.75 

74107 

.30 

74298 

.85 

74109 

.45 

74351 

Z25 

74110 

.45 

74365 

.65 

74111 

.55 

74366 

.65 

74116 

1.55 

74367 

.65 

74120 

1.20 

74368 

.65 

74121 

.29 

74376 

Z20 

74122 

.45 

74390 

1.75 

74123 

.55 

74393 

1.35 

74125 

.45 

74425 

3.15 

74126 

.45 

74426 

.85 

74128 

.55 

74490 

2.55 


FUNCTION GENERATORS 

MC4024 Dual VCO 3.95 

LM566 Function Gen. 1.49 

XR2206 Function Gen. 3.75 

L 8038 Waveform Gen. 3.95 , 


CMOS 


4528 

4531 

4532 

4538 

4539 
4543 

4555 

4556 

4581 

4582 

4584 

4585 
4702 
74 COO 
74C02 
74C04 
74C08 
74C10 
74C14 
74C20 
74C30 
74C32 
74C42 
74C48 
74C73 
74C74 
74C76 
74C83 
74C85 
74C86 
74C89 
74C90 
74C93 
74C95 
74C107 
74C150 
74C151 
74C154 
74C157 
74C160 
74C161 
74C162 
74C163 
74C164 
74C165 
74C173 
74C174 
74C175 
74C192 
74C193 
74C195 
74C200 
74C221 
74C373 
74C374 
74C901 
74C902 
74C903 
74C905 
74C906 
74C907 
74C908 
74C909 
74C910 
74C911 
74C912 
74C914 
74C915 
74C918 
74C920 
74C921 
74C922 
74C923 
74C925 
74C926 
74C927 
74C928 
74C929 
74C930 


1.25 | 
.95 
1.95 I 
1.95 
1.95 
2.70 
.95 
.95 
1.95 
1.95 
.95 
.95 
12.95 
.35 I 
.35 | 
.35 
.35 
.35 I 
1.50 
.35 
.35 
.50 
1.75 
1.20 
.65 


1.95 

1.95 
.95 

4.50 

1.75 

1.75 

1.75 

1.00 

5.75 

2.25 

3.25 

1.75 
2.00 
2.00 
2.00 
ZOO 
2.00 
ZOO 
2.00 
Z25 
Z25 

2.25 
2.25 
2.25 

5.75 
2.25 

2.75 
2.75 

.80 

.85 

.85 

10.95 
.95 

1.00 

ZOO 

Z75 

9.95 
10.00 
10.00 

1.95 

2.00 

2.75 

17.95 

15.95 
5.59 

5.95 

6.75 

7.95 
7.95 
7.95 

19.95 
19.95 J 


HOURS: 

M-F, 9-5; Sat. 11-3 

VISIT OUR 
RETAIL STORE 




JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: For shipping include $2 for UPS Ground or $3 for UPS Blue 
Label Air. Items over 5 pounds require additional shipping charges. 
Foreign orders, include sufficient amount for shipping. There is a $10 
minimum order. Bay Area and Los Angeles Counties add 6Vi°/o Sales 
Tax. Other California residents add 6% Sales Tax. We reserve the 
right to substitute manufacturer. Not responsible for typographical 
errors. Prices are subject to change without notice. We will match or 
beat any competitor’s price provided it is not below our cost. 
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4116 16K DYNAMIC RAMS 250 NS 8/ $ 11 


95 

SET 


ALL MERCHANDISE 100% GUARANTEED! 


CALL US FOR VOLUME QUOTES 


LINEAR 


Bl FET EXAR 


LM301 

LM301H 

LM307 

LM308 

LM308H 

LM309H 

LM309K 

LM310 

LM311 

LM311H 

LM312H 

LM317K 

LM317T 

LM318 

LM318H 

LM319H 

LM319 


.34 

.79 

.45 

.98 

1.15 

1.95 
1.49 
1.75 

.64 

.89 

1.75 

3.95 

1.95 
1.49 
1.59 
1.25 
1.25 


LM350K 

LM350T 


5.60 

4.60 


NE570 

NE571 


4.75 

3.95 


LM1800 

LM1812 


2.99 

8.25 


TL071 

TL072 


.79 

1.19 


XR 2206 
XR 2207 


LM320 (see 7900) 


LM322 
LM323K 
LM324 
LM329 
LM331 
LM334 
| LM335 
LM336 
LM337K 
LM337T 
LM338K 
LM339 
LM340 (see 7800) 
ILM348 1.20 


1.65 

4.95 
.59 
.69 

3.95 
1.30 
1.40 
1.75 

3.95 

2.95 

6.95 
.99 


LM358 

.98 

NE592 

2.75 

LM1815 

5.20 

TL074 

2.19 

XR 2208 

3.90 

LM359 

1.79 

LM703 

.89 

LM1818 

2.90 

TL081 

.79 

XR 2211 

5.25 

LM376 

3.75 

LM709 

.59 

LM1820 

3.50 

TL082 

1.19 

XR 2240 

3.25 

LM377 

2.29 

LM710 

.75 

LM1830 

3.50 

TL083 

1.19 



LM378 

2.50 

LM711 

.79 

LM1871 

5.49 

TL084 

2.19 

RCA 

LM379 

4.50 

LM723 

.49 

LM1872 

5.49 

LF347 

2.19 

LM380 

1.29 

LM723H 

.55 

LM1877 

3.25 

LF351 

.60 

CA 3010 

.99 

LM380N-8 

1.10 

LM733 

.98 

LM1889 

2.49 

LF353 

1.00 

CA 3013 

2.00 

LM381 

1.60 

LM741N-8 

.35 

LM1896 

1.75 

LF355 

1.10 

CA 3023 

2.75 

LM382 

1.60 

LM741N-14 

.35 

LM2877 

2.05 

LF356 

1.10 

CA 3035 

2.49 

LM383 

1.95 

LM741H 

.40 

LM2878 

2.25 

LF357 

1.40 

CA 3039 

1.29 

LM384 

1.95 

LM747 

.79 

LM2900 

.85 



CA 3046 

1.25 

LM386 

1.50 

LM748 

.59 

LM2901 

1.00 

Tl 


CA 3053 

1.45 

LM387 

1.40 

LM1014 

2.75 

LM3900 

.59 


CA 3059 

2.90 

LM389 

1.35 

LM1303 

1.95 

LM3905 

1.25 

TL494 

4.20 

CA 3060 

2.90 

LM390 

1.95 

LM1304 

1.19 

LM3909 

.98 

TL496 

1.65 

CA 3065 

1.75 

LM392 

.69 

LM1305 

1.49 

LM3911 

2.25 

TL497 

3.25 

CA 3080 

1.10 

LM394H 

3.60 

LM1307 

.85 

LM3914 

3.95 

75107 

1.49 

CA 3081 

1.65 

LM399H 

5.00 

LM1310 

2.90 

LM3915 

3.95 

75188 

1.25 

CA 3082 

1.65 

NE531 

3.75 

MC1330 

1.89 

LM3916 

3.95 

75189 

1.25 

CA 3083 

1.55 

NE536 

6.00 

MC1349 

1.89 

MC4024 

3.95 

75450 

.59 

CA 3086 

.80 

NE555 

.39 

MC1350 

1.29 

MC4044 

4.50 

75451 

.39 

CA 3089 

2.99 

NE556 

.69 

MC1358 

1.79 

RC4136 

1.25 

75452 

.39 

CA 3096 

3.49 

NE558 

1.50 

LM1414 

1.59 

RC4151 

3.95 

75453 

.39 

CA 3130 

1.30 

NE561 

19.95 

LM1458 

.69 

LM4250 

1.75 

75454 

.39 

CA 3140 

1.15 

NE562 

6.00 

LM1488 

.99 

LM4500 

3.25 

75491 

.79 

CA 3146 

1.85 

NE564 

3.95 

LM1489 

.99 

LM13080 

1.29 

75492 

.79 

CA 3160 

1.19 

LM565 

.99 

LM1496 

.85 

LM13600 

1.49 

75493 

.89 

CA 3401 

.59 

LM566 

1.49 

LM1558H 

3.10 

LM13700 

1.49 

75494 

.89 

CA 3600 

3.45 


AUGUST 
CPU SALE 

8 BIT 

Z“80 CPU 2MHZ $ 3 95 (10/ 3.75 EA) 
6502 1 MHZ $ 5 95 (10/ 5.75 EA) 
6809 INT. CLOCK 2 9 5 (10/11.25 EA) 



8086 
68000 


16 BIT 


8MHZ 


$2995 

$99 95 


SALE ABSOLUTELY ENDS 
AUGUST 31, 1982 

YOU MUST STATE 
“AUGUST CPU SALE" 
WHEN ORDERING 


ORDER TOLL FREE 

800 - 538-5000 

800 - 662-6279 

(CALIFORNIA RESIDENTS) 

IF YOU CAN FIND A PRICE LOWER 
ELSEWHERE . LET US KNOW AND 
WE’LL MEET OR BE A T THEIR PRICE! 
(SEE TERMS BELOW) 

★ Computer managed inventory— 
virtually no back orders! 

★ Very competitive prices! 

★ Friendly staff! 

★ Fast service — most orders 
shipped within 24 hours! 


CABINET FOR 5Va" 
DISK DRIVE 

★ COLOR MATCHES APPLE 

★ FITS SHUGART 

SPECIAL — $ 29 95 


VOLTAGE 

REGULATORS 


7805T 

.89 

7905T 

.99 

7808T 

.89 

7908T 

.99 

7812T 

.89 

7912T 

.99 

7815T 

.89 

7915T 

.99 

7824T 

.89 

7924T 

.99 

7805K 

1.39 

7905K 

1.49 

7812K 

1.39 

7912K 

1.49 

7815K 

1.39 

7915K 

1.49 

7824K 

1.39 

7924K 

1.49 

78L05 

.69 

79L05 

.79 

78L12 

.69 

79L12 

.79 

78L15 

.69 

79L15 

.79 

78H05K 

9.95 

LM323K 

4.95 

78H12K 

9.95 

UA78S40 

1.95 


T = TO-220 

K = TO-3 



L 

TO-92 



TRANSISTORS 

DIODES 


PN2222 

TO-92 

10/1.00 

100/8.99 

PN2907 

TO-92 

10/1.25 

100/10.99 

2N2222 

TO-18 

.25 

50/10.99 

2N2907 

TO-18 

.25 

50/10.99 

2N3055 

TO-3 

.79 

10/6.99 

3055T 

TO-220 

.69 

10/5.99 

2N3904 

TO-92 

10/1.00 

100/8.99 

2N3906 

TO-92 

10/1.00 

100/8.99 

IN4148 (IN914) 


25/1.00 

1000/35.00 

IN4004 


10/1.00 

100/8.99 



rTHE MICRO PROFESSOR! 

FROM MULTITECH $149 
Complete microprocessertrainlng course 
— Teaches both hardware and machine 
language programming techniques — 
Includes Z80 computer! 

★ Z80 based microcomputer with 36 
key pad, 6 digit display, up to 4K on 
board RAM or 8K Eprom. 

★ 140 page manual describes theory 
of operation and includes many 
experiments 

★ Optional Eprom programmer and 
speech synthesizer boards availble. 


MICROCOMPUTER 
HARDWARE HANDBOOK 

FROM ELCOMP — $14.95 
Over 800 pages of manufacturers data 
sheets on most commonly used IC’s. 
Includes: 

★ TTL — 74/74LS and 74F 

★ CMOS 

★ Voltage Regulators 

★ Memory — RAM, ROM, EPROM 

★ CPU’s — 6800, 6500, Z80, 8080, 8085, 
8086/8 

★ MPU support & interface — 6800, 
6500, Z80, 8200, etc. 


HOURS: 

M-F, 9-5; Sat. 11-3 

VISIT OUR 
RETAIL STORE 


n 




JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: For shipping include $2 for UPS Ground or S3 for UPS Blue 
Label Air. Items over 5 pounds require additional shipping charges. 
Foreign orders, include sufficient amount for shipping. There is a $10 
minimum order. Bay Area and Los Angeles Counties add 6%% Sales 
Tax. Other California residents add 6% Sales Tax. We reserve the 
right to substitute manufacturer. Not responsible for typographical 
errors. Prices are subject to change without notice. We will match or 
beat any competitor's price, provided it is not below our cost. 
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ALL MERCHANDISE 100% GUARANTEED! 


CALL US FOR VOLUME QUOTES 


APPLE* II COMPUTER USERS 
DISK DRIVE $ 375 00 

Includes metal cabinet 
Color matches Apple 
35 Tracks/single side 
Includes cable 
Use with Apple II Controller 

16K RAM CARD *69 95 

Upgrade your 48K Apple II to full 64K of RAM. 

Fully software and hardware compatible with the Apple | 
language card and microsoft Z80 card. 

Eliminates the need for the Applesoft or Integer Basic | 
ROM card when used in conjunction with DOS 3.3. 
Allows you to run Apple Fortran or Pascal with no| 
difficulty. 

Available as bare board, kit, or assembled and tested 
board. 

BARE PC CARD — $28.00 KIT — $59.95 

COOLING FAN *69 95 

Easy installation. 

No modification of Apple required. 

Color matches Apple. 

Switch on front controls fan, 
computer and monitor. 

Ultra-quiet, reliable fan. 

Completely eliminates problems 
caused by overheating. 

‘Apple is a trademark of APPLE COMPUTER, INC. 



EPSON 
PRINTERS 

MX-80 
MX-80FT 
MX-100 

CALL FOR PRICE 

WE HAVE APPLE AND TRS-80 
INTERFACE CARDS AND CABLES 

MONITORS 

NEC JB-1201 M *169 00 | 
I ZENITH zvM -121 *119 95 

DISKETTES 

S’A" I 

I ATHANA ss so soft .24.95 

I MEMOREX SS SD SOFT . . ... 26.95 
VERBATIM SS SD SOFT . , .... 29.95 
I VERBATIM io section hard .. 29.95 

8 " 

VERBATIM SS SD SOFT . . ... 44.95 


IBM* PERSONAL COMPUTER USERS 


MEMORY 

EXPANSION CARD 

I ★ 64K - 192K. 

| * Full single-bit error correction circuitry (ECC) assures 
reliable memory. 

I* Fully IBM hardware and software compatible. 

★ Highest quality PC card. 

I * Price includes: PC card, card guide, ECC ROM, and 
manual 

BARE PC CARD $120.00 


DUAL SERIAL CARD 
WITH GAME ADAPTER 

★ 2 Asynchronous RS232 Serial Ports. 

★ Game adapter port. 

★ Fully IBM compatible. 

★ Replaces 2 IBM Asynchronous Communication 
Adapter cards. 

★ Price includes: PC card, Prom, Mounting Bracket 
and Manual. 

BARE PC CARD $60.00 

TM100-1 DISK DRIVE $ 229°° 


‘IBM is a trademark of INTERNATIONAL BUSINESS MACHINES 


HOURS: 

M-F, 9-5: Sat. 11-3 

VISIT OUR 
RETAIL STORE 




JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: For shipping include S2 for UPS Ground or S3 for UPS Blue 
Label Air. Items over 5 pounds require additional shipping charges. 
Foreign orders, include sufficient amount for shipping. There is a $10 
minimum order. Bay Area and Los Angeles Counties add 6V*% Sales 
Tax. Other California residents add 6% Sales Tax. We reserve the 
light to substitute manufacturer. Not responsible for typographical 
errors. Prices are subject to change without notice. We will match or 
beat any competitor’s price provided it is not below our cost. 
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WAMECO 

THE COMPLETE PC BOARD HOUSE 
EVERYTHING FOR THE S-100 BUSS 


TWO NEW BOARDS 

CRT-1 VIDEO BOARD 

* SIMULATES INTELLIGENT TERMINAL 

* SEPARATE & COMPOSITE VIDEO 

* LT PEN INTERFACE 

* 4KX8 DISPLAY RAM 

* APL PROM LOCATION 
*4K X 4 ATTRIBUTE RAM 

*2K OR 4K OF PROGRAM LOCATION 

* KEYBOARD INTERFACE 

PCBD.$40.95 

KIT.$259.95 

A&T.$319.95 


MEM-4, RAM/ROM 65K X 8 

* USES TMN 201 6 - TMS 401 6 RAMS OR 
2716 EPROM IN ANY LOCATION 

* EXTENDED ADDRESSING 

* EXPANDABLE IN 2K BLOCKS 

* HCMOS COMPATABLE FOR ALL SUPPORT 

* Bl - DIRECTIONAL BUSSING AVAILABLE ON 
Dl OR DO LINES (SAME MEM-3) 

* BANK SELECTABLE USING EXTENDED ADDRESS¬ 
ING ON UPPER PORTION OF MEMORY 


PCBD. $40.95 

KIT (LESS RAM).$109.95 

A&T LESS RAM.$139.95 


NOW DISTRIBUTING FOR EXTEK. EXTEK-64 EXPANSION FOR SSM’S PB-1. PROGRAMS 2732, 2732A 
AND 2764. ON THE PB-1 BANK DISABLE FOR PROGRAMMING SOCKET, SOCKETS EXTENDS ABOVE THE 
PB-1 SO NO EXTENDER IS REQUIRED. CP/M COMPATABLE SOFTWARE DISC IS INCLUDED. 

KIT.$115.95, A&T.$129.95 


DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 
AT YOUR LOCAL DEALER 

/Wmc, nc 

WAMECO. INC.. P. 0. BOX 877 • EL GRANADA, CA 94018 • (415) 728-9114 



CALIFORNIA COMPUTER SYSTEMS 


SI 00 


2032 32K STATIC RAM A & T 

200 NSEC 

$468.00 

2116 16K STATIC RAM A & T 

200 NSEC' 

$279.50 

2065 64K DYNAMIC RAM A & T 

$351.00 

2200 S-100 MAIN FRAM A & T 

$500.00 

2422A FLOPPY DISC WITH CP/M 2 2 ‘ 

S329 95 

2831 A ARITHMETIC PROCESSOR A&T 

$552.50 



MICROCOMPUTER PRODUCTS 


AUG. SPECIAL SALE 
ON PREPAID ORDERS 

ICHARGE CARDS COD OR PD S NOT AVAILABLE) 


S100 PRODUCTS 

CBIA 8080 PROCESSOR PCBD S32 95 

KIT S15595. A&T S21595 

CB-2 280 PROCESSOR BOARD 

KIT SI 98 95. A&T S269 95 

VBIC 64 x 16 VIDEO. PCBD S32 95 

KIT S15395. A & T $19995 

VB2 64 x 16 VIDEO. PCBD $32 95 

KIT $175.95. A&T $234 95 


MUST MENTION AD FOR SPECIAL PRICES 

INTRODUCTION SPECIAL 

SSM PB-1 EXPANSION KIT BY EXTEK. ADAPTS PB-1 
FOR PROGRAMMING 2732. 2732A AND 2764. BANK 
DISABLE FOR PROGRAMMING SOCKETS. CP/M SOFT¬ 
WARE DISC INCLUDED. KIT. . $ 105.95, A&T.. $119.95 

W7T)C jnc WAMECO INC. 
BOARDS WITH MIKOS PARTS 


28I0A Z80 CPU A & T S249 95 

2710A 4 SERIAL 1/0 A&T S291 95 

2719A 2 SERIAL. 2 PARALLEL A & T $305 95 

2720A 4 PARALLEL A& T S214 95 

PROTO BOARDS WW S39 95 

APPLE PRODUCTS 

7114A 12K ROM/PROM $99.95 

7424A CALENDAR/CLOCK S10695 

7440A PROGRAMMABLE TIMER $98 50 

7470A A TO 0 CONVERTER $105 95 

7490A GPIB (IE 488) INTERFACE $182.00 

7710A ASYNC SERIAL SI 25 95 

7712A SYNC SERIAL SI53 95 

7720A PARALLEL STANDARD $105.00 

7720B PARALLEL CENTRONICS $105.00 

7811 B ARITHMETIC PROCESSOR W/DISC S342 95 
7811C ARITHMETIC PROCESSOR W ROM S342 95 

7520A EXTENDER $23 50 

7300A APPLE CLIP $8 00 

SOFTWARE 

23- 01 CP/M ‘MACRO ASSEMBLER ON DISK S7695 

24- 01 CP/M'“ SYMBOLIC INSTRUCTION DEBUGGER S64 25 

25- 01 CP/M “TEXT F0RMATER S64 25 

26- 01 CP/M “BACKGROUND PRINT UTILITY $42 95 


OTHER CCS PRODUCTS ARE AVAILABLE. 
CALL FOR PRICE 


VB3 80 CHARACTER VI0E0 4MHZ 

KIT S34595. A&T S425 95 

UPGRADE RAMS FOR VB-3 S42 00 

104 2 PARALLEL 2 SERIAL. PCBD S32 95 

KIT S155 95 A & T S194 93 

PB-1 2708 2716 PROGRAMMER BOARD 

KIT S135 95. A & T S18d95 

MB-10 16K STATIC RAM 

KIT S299 95 A&T S339 95 

APPLE PRODUCTS 

A488 IEEE 488 INTERFACE S399 95 

AIO - II SERIAL/PARALLEL INTERFACE. 

A&T $178.00 

ASIO SERIAL I/O 

A&T.S97 95 

APIO PARALLEL 10 W/0 CABLES 

A&T $87.95 


OTHER SSM PRODUCTS ARE AVAILABLE 
CALL FOR PRICES. 



THURSDAYS. 8 OO TO 9 00 P M 

(415) 728-9121 

P.O. BOX 955 • EL GRANADA, CA 9401 8 

PLEASE SEND FOR 1C. XISTOR AND COMPUTER PARTS LIST 


MEM-3 32K STATIC RAM. PCBD S36 95 

KIT LESS RAM S95 95. A&T SI 35 95 

CPU-2 Z80 PROCESSOR. PCBD $32 95 

KITLESSROM S10995 A&T S14995 

EPM-2 16K/32K EPROM PCBD S32 95 

KIT LESS ROM S65 95. A&T $99 95 

FPB-I FRONT PANEL. PCBD S48 50 

KIT S144 95. A & T S184 95 

CRT-1 36 OR 24 x 80 VIDEO BOARD, PCBD $38 95 
KIT $249.95. A&T .$299.95 

MEM-4 65K RAM/ROM BOARD. PCBD $38.95 


KITLESSMEMORY $99.95. A&T LESS MEMORY S129.95 

OTHER WAMECO PRODUCTS ARE AVAILABLE. 
CALL FOR PRICES. 

MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKE D PARTS KITS INCLUOE 
ALL PARTS LISTED AS REQUIRED FOR THE COMPLETE KIT LESS PARTS LISTED 
ALL SOCKETS INCLUDED 

LARGE SELECTION OF LS TTL AVAILABLE. 

PURCHASE $50.00 WORTH OF LS TTL AND GET 10% CREDIT 
TOWARD ADDITIONAL PURCHASES PREPAID ORDERS ONLY. 


VISA or MASTERCHARGE Send account number interbank number expiration date 
and sign your order Approx postage will be added Orders with check or money order will 
be sent post paid in U S if you are not a regular customer please use charge, cashier s 
check or postal money order Otherwise there will be a two-week delay tor checks to 
clear Calif residents add 6 a o tax Money back 30-day guarantee We cannot accept 
returned IC’s that have been soldereo to Prices subiect to change without notice $20 
minimum order $2 00 service charge or orders less than $20 00 
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Printer & Disk Drive Sale 


Dot Matrix Printers 


NEW EPSONS with GRAFTRAX-plus 

Epson has improved and upgraded their best selling line of 
printers to include their new GRAFTRAX-plus graphics 
package. Features now include; 9x9 matrix, bi¬ 
directional/logic seeking, line spacing to n/216, 
programmable forms length and horizontal tabs, skip over 
per f, italics fonts, international symbols, 
superscript/subscript, normal, emphasized, double-strike, 
and double-emphasized print, underlining, line drawing 
graphics, 60/120 DPI bit image, software reset, adjustable 
right margin, and true back space. 

MX-80 with GRAFTRAX-plus 80/132 column. 80 CPS. 


adjustable pin feed, parallel interface. 

PRM-28080 MX-80 w/GRAFTRAX-plus . $479.95 

MX-80FT with GRAFTRAX-plus same as MX-80 with 
friction feed and pin feed. 

PRM-28082 MX-80FT w/GRAFTRAX-plus .$559.95 

MX-100 with GRAFTRAX-plus 132/232 column, 
correspondence quality, up to 15" paper, friction feed & 
adjustable pin feed, 18 x 18 dot matrix, 80 CPS. 
PRM-28100 MX-100 w/GRAFTRAX-plus . $754.95 

PRA-27084 Serial interface . $54.95 

PRA-27088 Serial intf & 2K buffer . $99.95 

PRA-27081 Apple card . $39.95 

PRA-27082 Apple cable . $19.95 

PRA-27086 IEEE 488 card . $59.95 

PRA-27087 TRS-80 cable . $24.95 

PRA-27097 GRAFTRAX-plus MX-80. FT . $59.95 

PRA-27197 GRAFTRAX-plus MX-100 . $64.95 

PRA-27090 MX-80, FT print head . $44.95 

PRA-27190 MX-100 print head . $49.95 

PRA-27083 MX-80 ribbon cart . $13.95 

PRA-27101 MX-100 ribbon only . $9.95 


BETTER THAN EPSON ! - Okidata 

Micro line 82A 80/132 column, 120 CPS. 9x9 dot matrix, 
friction feed, pin feed, adjustable tractor feed (optional), 
handles 4 part forms up to 9.5" wide, rear & bottom feed, 
paper tear bar, 100% duty cycle/200,000.000 character print 
head, bi-directional/logic seeking, both serial & parallel 
Interlaces Included, front panel switch & program control of 
10 different form lengths, uses inexpensive spool type 
ribbons, double width & condensed characters, true lower 


case descenders & graphics 

PRM-43082 Friction & pin feed . $499.95 

Mlcrollne 83A 132/232 column, 120 CPS. forms up to 15" 
wide, removable tractor, plus all the features of the 82A. 
PRM-43083 with FREE tractor . $744.95 

Mlcrollne 84 132/232 column, Hi-speed 200 CPS, full dot 
graphics built in, plus all the features of the 83A. 

PRM-43084 Centronics parallel .$1149.95 

PRM-43085 Serial with 2K buffer .$1249.95 

PRA-27081 Apple card . $39.95 

PRA-27082 Apple cable . $19.95 

PRA-27087 TRS-80 cable . $24.95 

PRA-43081 2K hi speed serial card . $99.95 

PRA-43082 Hi-res graphics ROMs 82A . $49.95 

PRA-43083 Hi-graphics ROMs 83A . $49.95 

PRA-43088 Tractor option for 82A . $49.95 

PRA-43080 Extra ribbons pkg. of 2 . $9.95 


Dual Disk Sub-Systems 


Disk Sub-Systems - Jade 

Handsome metal cabinet with proportionally balanced air 
flow system, rugged dual drive power supply, power cable 
kit, power switch, line cord, fuse holder, cooling fan, never- 
mar rubber feet, all necessary hardware to mount 2-8" disk 
drives, power supply, and fan, does not include signal cable. 

Dual 8" Sub-Assembly Cabinet 


END-000420 Bare cabinet . $59.95 

END-000421 Cabinet kit . $225.00 

END-000431 A & T . $359.95 


8" Sub-Systems - Single Sided, Double Density 

END-000423 Kit w/2 FD100-8Ds .$975.00 

END-000424 A & T w/2 FDlOO-SDs .$1175.00 

END-000433 Kit w/2 SA-801 Rs . $999.95 

END-000434 A & T w/2 SA-801 Rs .$1195.00 

8" Sub-Systems - Double Sided, Double Density 

END-000426 Kit w/2 DT-8s .$1224.95 

END-000427 A & T w/2 DT-8s .$1424.95 

END-000436 Kit w/2 SA-851 Rs .$1274.95 

END-000437 A & T w/2 SA-851 Rs . $1474.95 


5y 4 " Disk Drives 


Tandon TM100-1 single-sided double-density 48 TPI 
MSM-551001 . $248.95 ea 2 for $219.95 ea 

Shugart SA400L single-sided double-density 40 track 

MSM-104000 . $234 95 ea 2 for $224.95 ea 

Shugart SA455 half-size double-sided 48 TPI 
MSM-104550 . $349 95 ea 2 for $329.95 ea 

Shugart SA465 half-size doule-sided 96 TPI 

MSM-104650 . $399 95 ea 2 for $379.95 ea 

Tandon TM100-2 double-sided double-density 48 TPI 

MSM-551002 . $324 95 ea 2 for $298.95 ea 

Shugart SA450 double-sided double-density 35 track 

MSM-104500 . $349 95 ea 2 for $329.95 ea 

Tandon TM 100-3 single-sided double-density 96 TPI 
MSM-551003 . $324 95 ea 2 for $298.95 ea 

Tandon TM100-4 double-sided double-density 96 TPI 

MSM-551004 . $448 95 ea 2 for $419.95 ea 

MPI B-51 single-sided double-density 40 track 
MSM-155100 . $234 95 ea 2 for $224.95 ea 

MPI B-52 double-sided double-density 40 track 

MSM-155200 . $344 95 ea 2 for $334.95 ea 

MPI B-91 single-sided double-density 77 track 

MSM-155300 . $369 95 ea 2 for $359.95 ea 

MPI B-92 double-sided double-density 77 track 

MSM-155400 . $469 95 ea 2 for $459.95 ea 

5y 4 " Cabinets with Power Supply 


END-000216 Single cab w/power supply . $69.95 

END-000226 Dual cab w/power supply . $94.95 


8" Disk Drives 


Shugart SA810 half-size single-sided double-density 

MSF-108100 . $424 95 ea 2 for $394.95 ea 


Hard Disk Drives 


12 MEGABYTE SUB-SYSTEM - DayStar 

12 Megabyte Winchester sub-system for most CP/M based 
microcomputers including Apple II, S-100, IBM PC, NEC, 
Xerox, TRS-80 II, Heath H-89, and others. Sub-system 
includes interface, controller, cabinet, power supply, CP/M 
software patch, & cables - ready to just plug in and run. A 1 


Megabyte back-up drive is also available. 

MSH-531010 S-100 sub-system .$2095.00 

MSH-531020 Apple II sub-system .$2095.00 

MSH-531030 NEC subsystem .$2095.00 

MSH-531040 Xerox subsystem .$2095.00 

MSH-531050 TRS-80 II subsystem .$2095.00 

MSH-531060 IBM PC subsystem .$2095.00 

MSH-531099 1 Megabyte back-up . $699.95 

12 MEGABYTE WINCHESTER - Tandon 

5yr hard disk drive for hi-speed mass storage. 

MSH-550603 Bare 5%" drive .$1094.95 


Letter Quality Printers 


TP-1 LETTER QUALITY - SCM 

10 CPS daisy wheel printer from Smith Corona. 


PRD-45101 Centronics parallel . $699.95 

PRD-45102 RS-232C serial . $749.95 


LETTER QUALITY PRINTER - Jade 

Uses standard daisy wheels and ribbon cartridges, 16 CPS 
bi-directional printing, semi-automatic paper loader (single 
sheet or fan fold), 10/12/15 pitch, up to 16" paper, built-in 


noise suppression cover. 

PRD-11001 Centronics parallel . $959.95 

PRD-11002 RS-232C serial model . $999.95 


STARWRITER F-10 - C. Itoh 

New 40 CPS daisy wheel printer with full 15" carriage, uses 
standard Diablo print wheels and ribbons, both parallel and 
serial interfaces included. 

PRD-22010 Starwriter F-10 .$1495.95 

80 CPS LETTER QUALITY - Fujitsu 

High speed daisy wheel printer with both RS-232C serial & 
Centronics parallel interfaces, emulates NEC 5510, Diablo 
630, Qume, and will interface to the IBM Personal Computer, 
features include Z-80 CPU, 16K buffer (48K optional), bi¬ 
directional printing. & baud rates up to 19.2K 


PRD-86100 Fujitsu with 16K .$2895.00 

PRD-86200 Fujitsu with 48K .$3195.00 

PRA-86000 Adjustable tractor . $190.00 


Software 


PLANNER CALC - Target Software 

Spread sheet (what if ?) program designed with the user in 
mind, user oriented (simple english) commands allow you to 
quickly master this powerful software package, supplied on 


disk for most CP/M based systems. 

SFA-12251052M Apple II 5y 4 " CP/M . $49.95 

SFC-12251050F SS SD 8" CP/M . $49.95 

SFC-12251053F Xerox 8" CP/M . $49.95 

SFC-12251053M Xerox 5%*' CP/M . $49.95 

SFX-12251051M NEC 5'U" CP/M . $49.95 


8023 DOT MATRIX - NEC 

100 CPS. proportional spacing, hi-resolution graphics, 
correspondence quality printing, bi-directional tractor & 


friction feed. 

NEC-8023A 8023 parallel . $499.95 

NEC-8023-01 8023 ribbon . $11.95 

PRINTER PALS - F.M.J. Inc. 

Desk top printer stand and continuous form paper holder. 
PRA-99080 for MX-80, MX-80FT, Oki 82A, NEC .. $29.95 

PRA-99100 for MX-100. Oki 83A & 84 . $34.95 

PRA-99700 for letter quality printers . $49.95 


Jade Bus Probe 


THE BUS PROBE - Jade 

Inexpensive S-100 Diagnostic Analyzer 

Double-high S-100 board which displays all 96 IEEE S-100 
signals without the expense of an ocilloscope or a front panel 


TSX-200B Bare board . $59.95 

TSX-200K Kit . $119.95 

TSX-200A A&T . $149.95 


Shugart SA860 half-size double-sided double-density 

MSF-108600 . $574 95 ea 2 for $549.95 ea 

Shugart SA801R single-sided double-density 

MSF-10801R . $394 95 ea 2 for $389.95 ea 

Shugart SA851R double-sided double-density 

MSF-10851R . $554.95 ea 2 for $529.95 ea 

Tandon TM848-1 single-sided double-den thin-line 

MSF-558481 . $424 95 ea 2 for $394.95 ea 

Tandon TM848-2 double-sided double-den thin-line 

MSF-558482 . $574.95 ea 2 for $549.95 ea 

Qume DT-8 double-sided double-density 

MSF-750080 . $524 95 ea 2 for $498.95 ea 

Mitsubishi M2894-63 double-sided double-density 

MSF-289463 . $549 95 ea 2 for $524.95 ea 

Siemens FDD 100-8 single-sided double-density 

MSF-201120 . $384 95 ea 2 for $349.95 ea 


Prices may be slightly higher at our retail locations. Please 
contact the store In your area for exact pricing. 


PAC MAN - Atari 

Atari's best selling game for your 800 or 400 computer. 
SFI-31254022E Pac Man cartridge . $37.95 


Place Orders Toll Free 

Continental U.S. Inside California 

800-421-5500 800-262-1710 

For Technical Inquires or Customer Seruice call: 

213-973-7707 


Computer Products 

4901 W. Rosecrans, Hawthorne, Ca 90250 

TERMS of SALE: Cash, checks, credit cards, or 
Purchase Orders from qualified firms and institutions. 
Minimum Order $15.00. California residents add 6% 
tax. Minimum shipping & handling charge $3.00. 

Pricing & availibility subject to change 













































































































Disk Drive for Apple $ 319. 95 


Diskettes 


PREMIUM DISKETTES - Jade 

We proudly put our name on these high quality diskettes - 
51 / 4 " Diskettes, Box ot Ten 


MMD-5110103 SS, SD.01S . $29.00 

MMD-5111003 SS, SD, 10S . $29.00 

MMD-5111603 SS, SD. 16S . $29.00 

MMD-5120103 SS, DD, 01S . $31.00 

MMD-5121003 SS, DD. 010 . $31.00 

MMD-5121603 SS, DD, 16S . $31.00 

8" Diskettes, Box of Ten 

MMD-8110103 SS.SD.01S . $31.00 

MMD-8120103 SS, DD, 01S . $39.00 

MMD-8220103 DS, DD, 01S . $48.00 

BARGAIN DISKETTES 

MMD-5110105 5y 4 " SS.DD.01S . $19.95 

MMD-5220105 5y 4 " DS, DD, 01S . $32.95 

MMD-8110105 8" SS, SD, 01S . $24.95 

MMD-8120105 8" SS. DD, 01S . $32.95 

MMP-8220105 8" SS, DD, 01S . $35.95 


Video Monitors 


HI-RES 12" GREEN - Zenith 

15 MHz band with 700 lines/inch, P31 green phosphor, 
switchable 40 or 80 columns, small, light-weight & portable. 
VDM-201201 List price $189.95 . $129.95 


12" GREEN SCREEN - NEC 

20 MHz bandwidth, P31 phosphor ultra-high resolution 
video monitor with audio. 

VDM-561200 List price $289.95 . $199.95 


12" COLOR MONITOR - NEC 

High resolution color monitor with audio. 

VDC-651212 Color monitor . $389.95 

NEC-1202D RGB color monitor . $999.95 


13" COLOR MONITORS - BMC 

18 MHz RGB & composite video color monitors. 

VDC-421320 13" RGB Color . $329.95 

VDC-421310 13" Composite video . $299.95 

VDX-420090 RGB card lor Apple . $149.95 


COLOR MONITORS - Amdek 

Reasonably priced color video monitors. 

VDC-80130 13" Color I . $379.95 

VDC-801320 13" Color II . $894.95 

IOV-2300A DVM board for Apple . $199.95 

AMBER or GREEN MONITORS - Jade 

High resolution 18 MHz compact video monitors. 

VDM-751210 12" Amber phosphor . $149.95 

VDM-751220 12" Green phosphor . $139.95 

VDM-750910 9" Amber phosphor . $149.95 

VDM-750920 9" Green phosphor . $139.95 


Modems 


SIGNALMAN - Anchor 

Direct-connect automatic answer/originate selection, 300 
Baud full duplex, Bell 103, includes RS-232 cable 
IOM-5600A Signalman . $98.50 

SMARTMODEM - Hayes 

Sophisticated direct-connect auto-answer/auto-dial 
modem, touch-tone or pulse dialing, RS-232C interface. 


programmable 

IOM-5400A Smartmodem . $248.95 

IOK-1500A Hayes Chronograph . $218.95 

IOM-2010A Micromodem II . $328.95 

iOM-IIOOA Micromodem 100 . $368.95 


EPROM Erasers 


ULTRA-VIOLET EPROM ERASERS 

Inexpensive erasers for industry or home. 


XME-3100A Spectronics w/o timer . $69.50 

XME-3101A Spectronics with timer . $94.50 

XME-3200A Economy model . $39.95 


Single User System 


THREE BOARD SET - SD Systems 

4 MHz Z-80A CPU, 64K RAM (optional 256K), serial I/O port, 
parallel I/O port, double density disk controller, CP/M 2.2 & 
manual set, system monitor, control & diagnostic software. 
Includes SBC-200, 64K ExpandoRAM II, Vorsafloppy II, & 
CP/M 2.2 - all boards are assembled & tested. 


Boards set with 64K of RAM .$1095.00 

Board set with 256K of RAM .$1295.00 


Apple II Accessories 


16K RAM CARD - for Apple II 

Expand your Apple to 64K, 1 year warranty 
MEX-16700A Save $125.00 !!! . $69.95 


ADD-ON DISK DRIVE - for Apple II 

Inexpensive direct replacement for Apple Disk II, works with 
Apple II controller as first or second drive. 


MSM-123200 Add On Drive . $319.95 

MSM-123100 Controller . $94.95 


Z-80 CPU CARD - for Apple II 

Two computers in one, Z-80 & 6502, more than doubles the 
power and potential of your Apple, includes Z-80 CPU card 
CP/M and complete manual set. 

CPX-62800A A & T with software . $249.95 


8" DISK CONTROLLER - Vista 

New from Vista Computer, single or double sided, single or 
double density, compatible with DOS 3.213.3, Pascal, & 
CP/M 2.2, Shugart & Qume compatible 

IOD-2700A A & T . $499.95 


2 MEGABYTES for Apple II 

Complete package includes: Two 8" double-density disk 
drives, Vista double-density 8" disk controller, cabinet, 
power supply, & cables, DOS 3.2/3 3, CP/M 2.2, & Pascal 


compatible. 

1 MegaByte Package Kit . $1495.00 

1 MegaByte Package A & T . $1695.00 

2 MegaByte Package Kit . $1795.00 

2 MegaByte Package A & T . $1995.95 


APPLE-CAT - Novation 

Software selectable 1200 or 300 baud, direct connect, auto¬ 
answer/auto-dial, auxiliary 3-wire RS232C serial port for 
printer. 

IOM-5232A Save $50.00!!! . $325.95 


VISION 80 - Vista Computer 

80 column x 24 line video card for Apple II, 128 ASCII 
characters, upper and lower case, 9x10 dot matrix with 3 dot 
descenders, standard data media terminal control codes. 
CP/M Pascal & Fortran compatible, 50/60 Hz 
IOV-2400A Vista Vision 80 . $299.95 


CPS MULTICARO - Mtn. Computer 

Three cards in one! Real time clock/calendar, serial 
interface, & parallel interface - all on one card. 

IOX-2300A A & T . $179.95 


HI-RES GRAPHICS CARD - Genie 

Intelligent printer interface and control card allows full high 
resolution graphics and screen dumps. 


IOP-2405A Genie for Epson . $119.95 

IOP-2410A Genie for Okidata . $119.95 

IOP-2415A Genie for NEC/C. Itoh . $119.95 


Power Strips 


ISOBAR - GSC 

Isolates & protects your valuable equipment from high 
voltage spikes & AC line noise, inductive isolated ground, 15 


amp circuit breaker, U.L. listed 

EME-115103 3 socket . $39.50 

EME-115105 4 socket . $49.50 

EME-115100 8 socket . $54.50 

EME-115110 9 socket rackmount . $74.50 


Single Board Computer 


SUPERQUAD - Adv. Micro Digital 

Single board, standard size S-100 computer system, 4 MHz 
Z-80A, single or double density disk controller for 5’/ 4 " or 8" 
drives, 64K RAM, extended addressing, up to 4K of EPROM, 
2 serial & 2 parallel I/O ports, real time interrupt clock, CP/M 


compatible. 

CPC-30800A A&T . $724.95 

IOX-4232A Serial.I/O adapter . $29-95 


Z-80 STARTER KIT - SD Systems 

Complete Z-80 microcomputer with RAM, ROM, I/O, 
keyboard, display, kludge area, manual, & workbook. 


CPS-30100K Kit with workbook . $299.95 

CPS-30100A A & T with workbook . $469.95 


AIM-65 - Rockwell International 

Complete 6502 microcomputer with alphanumeric display, 


printer, keyboard, & instruction manual. 

CPK-50165A IK AIM-65 . $424.95 

CPK-50465A 4K AIM-65 . $474.95 

SFK-74600008E 8K Basic ROM . $64.95 

SFK-64600004E 4K assembler ROM . $43.95 

SFK-74600020E PL/65 ROM . $84.95 

SFK-74600010E Forth ROM . $64.95 

SFK-74600030E Instant Pascal . $99.95 

PSX-030A Power supply . $64.95 

ENX-000002 Enclosure . $54.95 

SPECIAL PACKAGE 

4K AIM-65, 8K Basic, power supply. & enclosure 

Special Package Price. $649.95 


S-100 EPROM Boards 


PROM-100 - SD Systems 

2708, 2716, 2732 EPROM programmer with software. 

MEM-99520K Kit with software . $189.95 

MEM-99520A A&T with software . $249.95 

PB-1 - SSM Microcomputer 

2708. 2716 EPROM board with on-board programmer. 

MEM-9951 OK Kit with manual . $154.95 

MEM-99510A A&T with manual . $219.95 

EPROM BOARD - Jade 

16K or 32K uses 2708 or 2716 EPROMs, IK boundary. 

MEM-16230K Kit w/o EPROMs . $79.95 

MEM-16230A A & T w/o EPROMs . $119.95 


S-100 Video Boards 


SPECTRUM COLOR - CompuPro 

Full-function color graphics board, up to 8 colors, 256 x 192 


graphics, parallel I/O port, 8K RAM. 

IOV-1870A A&T . $348.95 

IOV-1870C CSC . $398.95 

MICROANGELO - Scion 

Ultra-high-resolution 512 x 480, 256 color or black & white S- 
100 video board 

IOV-1500A A & T . $999.95 


S-100 MotherBoards 


ISO-BUS - Jade 

Silent, simple, and on sale - a better motherboard 


6 Slot (5'/," x 8%") 

MBS-061B Bare board . $19.95 

MBS-061K Kit . $39.95 

MBS-061A A & T . $59.95 

12 Slot (9V," x 8 %") 

MBS-121B Bare board . $29.95 

MBS-121K Kit . $69.95 

MBS-121 A A & T . $99.95 

18 Slot (U'/ 2 " x 8*/ b ") 

MBS-181B Bare board . $49.95 

MBS-181K Kit . $99.95 

MBS-181 A A&T . $139.95 

ACTIVE TERMINATOR - CompuPro 

A true mother's helper. 

TSX-100A A&T . $59.45 


Prices may be slightly higher at our retail locations. Please call the store nearest you for local price and availability. 


Circle 48 on Reader Service card. 









































































































CompuPro Boards on Sale 


S-100 CPU Boards 


8086/8087 - CompuPro 

16 bit, 8 or TO MHz 8086 CPU with provisions for 8087 A 


80130. 

CPU-70520A 8 MHz 8086 A & T . $624.95 

CPU-70520C 8 MHz 8086 CSC . $764.95 

CPU-70530A with 8087 A & T . $1224.95 

CPU-70530C with 8087 CSC .$1455.95 

8085/8086 - CompuPro 

Both 8 & 16 bit CPUs, standard 8 bit S-100 bus, up to 8 MHz, 
accesses 16 Megabytes of memory. 

CPU-20510A 6 MHz A & T . $398.95 

CPU-20510C 6/8 MHz CSC . $497.95 

CPU-Z - CompuPro 

2/4 MHz Z80A CPU. 24 bit addressing. 

CPU-30500A 2/4 MHz A & T . $279.95 

CPU-30500C 3/6 MHz CSC . $374.95 


SBC-200 - SD Systems 

4 MHz Z-80A CPU with serial & parallel I/O, IK RAM, 8K 
ROM space, monitor PROM included. 

CPC-30200A A & T . $399.95 

THE BIG Z - Jade 

2 or 4 MHz switchable Z-80 CPU board with serial I/O, 
accomodates 2708. 2716, or 2732 EPROM, baud rates from 


75 to 9600. 

CPU-30201 B Bare board w/manual . $35.00 

CPU-30201 K Kit with manual .$149.95 

CPU-30210A A & T with manual . $199.95 


CB-2 - SSM Microcomputer 

2 or 4 MHz Z-80 CPU board with provision for up to 8K of 
ROM or 4K of RAM on board, extended addressing, IEEE S- 


100, front panel compatible. 

CPU-30300K Kit with manual . $229.95 

CPU-30300A A & T with manual . $274.95 


2810 Z-80 CPU - C.C.S. 

2 or 4 MHZ Z-80 CPU with serial I/O port & on-board monitor 
PROM, front panel compatible. 

CPU-30400A A A T with PROM . $289.95 

2820 Z-80 DMA CPU - C.C.S. 

4 MHz Z-80 CPU board with 2 serial I/O ports & Centronics 
parallel I/O port, separate data A status ports. DMA daisy 
chain compatible. 

CPU-30420A A & T with manual . $569.95 


S-100 Disk Controllers 


DISK 1 - CompuPro 

8" or 5y 4 " DMA disk controller, single or double density, 


single or double sided. 10 MHz. 

IOD-1810A A & T . $449.95 

IOD-1810C CSC. $554.95 

SFC-52506580F 8" CP/M 2.2 for Z-80 . $174.95 

SFC-52506586F 8" CP/M 2.2 for 8086 . $299.95 

SFO-54158000F Oasis single user . $499.95 

SF0-54158002F Oasis multi-user . $849.95 


VERSAFLOPPY II - SD Systems 

Double density disk controller for any combination of 5y 4 " 
and 8" single or double sided, analog phase-locked loop 
data separator, vectored interrupts, CP/M 2.2 A Oasis 
compatible, control/diagnostic software PROM included. 


IOD-1160A A & T with PROM . $359.95 

SFC-55009047F CP/M 2.2 with VF II . $99.95 


2242 DISK CONTROLLER - C.C.S. 

5%" or 8" double density disk controller with on-board boot 
loader ROM, free CP/M 2.2 A manual set. 

IOD-1300A A & T with CP/M 2.2 . $399.95 

DOUBLE D - Jade 

High reliablity double density disk controller with on-board 
Z-80 A, auxiliary printer port, IEEE S-100, can function in 


multi-user interrupt driven bus. 

IOD-1200B Bare board & hdwr man . $59.95 

IOD-1200K Kit w/hdwr A sftwr man . $299.95 

IOD-1200A A & T w/hdwr A sftwr man . $359.95 

SFC-59002001F CP/M 2.2 with Double D . $99.95 


S-100 Memory Boards 


256K RAMDISK - SD Systems 

ExpandoRAM III expandable from 64K to 256K using 64K x 1 
RAM chips, compatible with CP/M, MP/M, Oasis, 
Cromemco, A most other Z-80 based systems, functions as 
ultra-high speed disk drive when used with optional 


RAMDISK software. 

MEM-65064A 64K A & T . $474.95 

MEM-65128A 128K A & T . $574.95 

MEM-65192A 192K A A T . $674.95 

MEM-65256A 256K A & T . $774.95 

SFC-55009000F RAMDISK sftwr CP/M 2.2 . $44.95 

SFC-55009000F RAMDISK with EXRAM III . $24.95 

128K RAM 21 - CompuPro 

128K x 8 bit or 64K x 16 bit static RAM board, 12 MHz, 24 bit 
addressing. 

MEM-12810A A & T .$1609.95 

MEM-12810C CSC .$1794.95 


64K RAM 17 - CompuPro 

64K CMOS static RAM board, 10 MHz, low power less than 4 
waffs, DMA compatible, 24 bit addressing. 


MEM-64180A 64K A & T . $549.95 

MEM-64180C 64K CSC . $698.95 


64K RAM 16 - CompuPro 

32K x 16 bit or 64K x 8 bit low power static RAM board, 10 


MHz, 24 bit addressing. 

MEM-32180A RAM 16 A & T . $598.95 

MEM-32180C RAM 16 CSC . $698.95 


64K STATIC RAM - SSM 

IEEE 696/S-100standard, upto6MHz/8Bit. 12MHz/16Bit, 24 
Bit extended addressing, disable-able in 2K increments 

MEM-64300A A & T . $499.95 

64K STATIC RAM - Mem Merchant 

64K static S-100 RAM card, 4 to 16K banks up to 8 MHz. 

MEM-64400A 64K A A T . $499.95 

2065 64K RAM - C.C.S. 

4 MHz bank port /bank byte selectable, extended addressing, 
16K bank selectable, front panel compatible. 

MEM-64565A 64K A & T . $349.95 

2066 64K RAM - C.C.S. 

64K RAM board with bank and block select switching 
functions for Cromemeco Cromix & Alpha Micro. 

MEM-64566A 64K A & T . $424.95 

64K EXPANDORAM II - SD Systems 

Expandable RAM board from 16K to 64K using 4116 RAM 


chips. 

MEM-16630A 16K A & T . $344.95 

MEM-32631 A 32K A A T . $364.95 

MEM-48632A 48K A & T . $384.95 

MEM-64633A 64K A & T . $399.95 

MEMORY BANK - Jade 

4 MHz S-100 bank selectable expandable to 64K. 

MEM-99730B Bare board w/manual . $49.95 

MEM-99730K Kit with no RAM .$179.95 

MEM-32731 K 32K kit .$199.95 

MEM-64733K 64K kit . $249.95 

Assembled & Tested .add $50.00 


32K RAM 20 - CompuPro 

32K static RAM, up to 10 MHz, disable-able in4K banks, bank 
select or 24 bit addressing. 


MEM-16180A 16K A A T . $259.95 

MEM-16180C 16K CSC .$324.95 

MEM-24180A 24K A A T . $324.95 

MEM-24180C 24K CSC .$384.95 

MEM-32185A 32K A A T . $384.95 

MEM-32185C 32K CSC .$449.95 


16K STATIC RAM - Mem Merchant 

4MHz lo-power static RAM board. IEEE S-100, bank 
selectable, addressable in 4K blocks, disable-able in IK 


S-100 I/O Boards 


SYSTEM SUPPORT 1 - CompuPro 

Real time clock, three 16 bit interval timers, dual interrupt 
controllers/15 levels), up to 4K EPROM/RAM, RS-232C 
serial channel, provision for 9511 A/9512 math chip. 


IOX-1850A SSI A & T . $359.95 

IOX-1850C SSI CSC .$459.95 

IOX-1855A with 9511 A & T . $554.95 

IOX-1855C with 9511 CSC . $654.95 

IOX-1860A with 9512 A & T . $554.95 

IOX-1860C with 9512 CSC . $654.95 

INTERFACER 1 - CompuPro 

2 serial I/O ports 50-19.2K baud. 

IOI-1810A A & T . $218.95 

IOI-1810C CSC . $288.95 

INTERFACER 2 - CompuPro 

3 parallel, 1 serial. A interrupt timer. 

IOI-1820A A & T . $218.95 

IOI-1820C CSC . $288.95 


INTERFACER 3 - CompuPro 

5 or 8 channel serial I/O board for interrupt driven multi-user 


systems up to 250K baud. 

I0I-1835A 5 port A & T . $558.95 

IOI-1835C 5 port CSC . $628.95 

IOI-1838A 8 port A A T . $628.95 

IOI-1838C 8 port CSC .$749.95 

INTERFACER 4 - CompuPro 

3 serial. 1 parallel, 1 Centronics parallel. 

IOI-1840A A A T . $314.95 

IOI-1840C CSC . $414.95 


MPX - CompuPro 

Multi-user I/O multiplexer A interrupt controller with on¬ 
board 8085A-2 CPU A 4K or 16K of RAM. 


I0I-1875A 4K MPX A AT . $444.95 

101-1875C 4K MPX CSC . $534.95 

101-1880A 16K MPX A AT . $584.95 

101-1880C 16K MPX CSC . $674.95 


1/0-8 - SSM Microcomputer 

Eight software programmable serial I/O ports, 110 -19.2K 


Baud, ideal for multi-user systems 

IOI-1018A A AT . $469.95 

1/0-5 - SSM Microcomputer 

Two serial A 3 parallel I/O ports. 110-19.2K Baud 

IOI-1015A A A T . $289.95 


MPC-4 - SD Systems 

Intelligent 4-port serial I/O card, on-board Z-80A, 2K RAM, 
4K PROM area, on-board firmware, fully buffered, vectored 
interrupts, four CTC channels, add to SD Board set for 
powerful multi-user system 

101-1504A A A T w/software . $495.00 


1/0-4 - SSM Microcomputer 

2 serial I/O ports plus 2 parallel I/O ports. 


IOI-1010B Bare board w/manual . $35.00 

IOI-1010K Kit with manual .$179.95 

IOI-1010A A AT with manual .$249.95 


2830 6 PORT SERIAL - C.C.S. 

Six asynchronous RS-232C serial I/O ports with 
programmable baud rates. 

101-1040A A A T with manual . $529.95 


2710 4 PORT SERIAL - C.C.S. 

Four RS-232C serial I/O ports with full handshaking. 

IOI-1060A A A T with manual .$319.95 

2719 2 SER & 2 PAR - C.C.S. 

Two RS-232C serial I/O ports plus two 8 bit parallel I/O ports 
101-1080A A A T with manual .$349.95 


segments extended addressing. 

MEM-16171 A 16KAAT . . . $149.95 


Prices may be slightly higher at our retail locations. Please call the store nearest you for local price and availability. 


Circle 48 on Reader Service card. 

































































































Circle 277 on Reader Service card. 


PRIORITY ONE ELECTRONICS 




Part No. Description List Price Our Price 


Part Mo. Description list Price Our Price 


KH GBT162A Assembled & Tested $399.00 
KHGBT162C CSC $495.00 

KH6BT8231 Math Chip 
KHGBT8232 Math Chip 
KH6BT162AM1 A&T with 8231 Math Chip 
KHGBT162CM1 CSC w/8231 Math Chip 
KH6BT162AM2 A&T w/8232 Math Chip 
KHSBT1G2CM2 CSC w/8232 Math Chip 

MPX CHANNEL BOARD 

I/O Multiplexer, using 8085A-2 CPU on board with 4K RAM 
KHGBT166A4 Assembled & Tested $495.00 $445.00 

KHGBT166C4 CSC $595.00 

With 16K RAM 

KHGBT166A16 Assembled & Tested $649.00 

KHGBT166C16 CSC $749.00 

INTERFACER 1 

Two Serial I/O 


$360.00 

$460.00 

$195.00 

$195.00 

$555.00 

$655.00 

$555.00 

$655.00 


$535.00 


$585.00 

$675.00 


KHGBT133A 

Assembled & Tested 

$249.00 

$219.00 

KHGBT133C 

CSC 

$324.00 

$298.00 


INTERFACER 2 



Three parallel, one serial I/O board 


KHGBT150A 

Assembled & Tested 

$249.00 

$219.00 

KHGBT150C 

CSC 

$324.00 

$289.00 


INTERFACER 3 

Eight channel multi-use serial I/O board 
KH6BT1748A Assembled & Tested $699.00 $629.0 

KH6BT1748C CSC 200 hr. 8 Port $849.00 $750.0 

KH6BT1745A Assembled & Tested $599.00 $559.0 

KHGBT1745C CSC 200hr. 5 port $699.00 $629.0 


CPU BOARDS „ 

3^ CO-PROCESSOR 8086/8087 (816) 


16 bit 8 or 10 MHz 8086 CPU 
for 8087 and 80130 


KHGBT186A A&T8MHz 8086 only $695.00 $ 625.00 

KHGBT186C CSC 10MHz 8086 only $850.00 $765.00 

KH6BT186A87 A&T with 8087 option $1295.00 $1225.00 

KHGBT186C87 CSC with 8087 option* $1550.00 $1456.00 

*8087 requires slower clock speeds 

DUAL PROCESSOR 8085*8088 

6 or 8 MHz Provides true 16 Bit Power with a standard 
8 bit S-100 bus 

KH6BT1612A A&T 6Mhz $425.00 $399.00 

KH6BT1612C CSC 6/8 MHz $525.00 $498.00 

CPU-Z Z80 CPU 

2/4 MHz Z80 CPU 24 Bit Addressing 

KH6BT160A A&T $295.00 $280.00 

KHGBT160C CSC 3-6 MHz $395.00 $375.00 


Serial port (software prog, baud), 4K EPROM or RAM 
provision, 15 levels of interrupt, real time clock, 
optional math processor 



RAM 20 10 MHz, 4K byte block disable, bank select 
or 24 bit addressing available 8, 16, 24 or 32K 


Part No. 

Description 

List Price 

Our Price 

KHGBT164AA8 

8K A&T 

5270.00 

$190.00 

KH6BT164AC8 

8KCSC 

5280.00 

$260.00 

KHGBT164AA16 

16KA&T 

$285.00 

$260.00 

KHGBT164AC16 

16KCSC 

5355.00 

$325.00 

KHGBT164AA24 

24KA&T 

5355.00 

$325.00 

KHGBT164AC24 

24 K CSC 

$425.00 

$385.00 

KHGBT164AA32 

32K A&T 

$425.00 

$385.00 

KH6BT164AC32 

32 K CSC 

$495.00 

$450.00 


CMOS STATIC RAM 

For a complete analysis of the advantages of CMOS 
memory, see the “Product Description" on page 416 of the 
January Issue of BYTE 


RAM 17 • 64K CMOS STATIC RAM 

RAM 17,10 MHz, 2 Watt, DMA Compatible 24 Bit Addressing 

KHGBT175A64 64K A&T $599.00 $550.00 

KHGBT175C64 64K CSC $750.00 $699.00 


RAM 16 • 32K x 16 BIT CMOS STATIC RAM 

8 and/or 16 Bit 

(© RAM 16 10 MHz, 32K x 16or64Kx8 
IEEE/696 16 Bit 2 Watt, 24 Bit Addressing 

KH6BT1 BOA 64KA&T $650.00 $599.00 

KHGBT180C 64K CSC $750.00 $699.00 


NEW! RAM 21 - 128K STATIC RAM 

RAM 21 12MHz, 128K x 8 or 64K x 16 
IEEE/696 8 or 16 Bit 1.2 Amps, 24 Bit Addressing 
KHGBT190A 128KA&T $1695.00 $1610.00 

KH6BT190C 128KCSC $1895.00 $1795.00 

M-DRIVE SOLID STATE DISK DRIVE, (j^) 
3500% FASTER! — 

Not Really, But the Next Best Thing forCompuPro 8085/88 
Users. Call for Detail on M-Drive. 

M-Drive requires a 6MHz CPU 8085/88 dual processor, Disk 
1 DMA disk controller and System Suport 1 Multifunction 
Board 

KHGBTMD128K 128 K of A&T memory & M-DnveSoft ware SI 198.00 

KHGBTMD128KC 128Kof CSC memory & M-Drive Software $1398.00 
KH6BTMD256KA 256K of A&T memory & M-DriveSoftware $2395.00 

KH6BTNID256KC 256K of CSC memory & M-Drive Software $2795.00 


DISK CONTROLLERS 



DISK 1 FLOPPY CONTROLLER 

Fast DMA Soft Sector, Controls 8" or 5'//' Single or 
Double Density. OUR BEST! 

KHPDB171ACPM A&Tw/CP/M2.2& BIOS $670.00 6450.00 
KHGBT171C CSC $595.00 $555.00 

KH6BTCPM80* CP/M 2.2 forZ80/8085 with $175.00 

manuals & BIOS 8" S/D disk 

KHGBTCPM86 CP/M for 8086 with manuals & $300.00 

BIOS 8" S/D disk 

KH GBT0AS8S Oasis 8 bit single user 8"S/D disk $500.00 

KH 6BT0AS8M Oasis 8 bit multiuser, 8" S/D disk $850.00 


INTERFACER 4 

** Three Serial, 1 Parallel, 1 Centronics Parallel 
KHGBT187A Assembled & Tested $350.00 $315.00 

KHGBT187C CSC $450.00 $415.00 

SPECTRUM COLOR GRAPHICS 

Color Graphics board with Parallel I/O 
KHGBT144A Assembled & Tested $399.00 $349.00 

KHGBT144C CSC $449.00 $339.00 

KHGBT20 Sublogic Universal $35.00 

Graphics Interpreter Software 

S-100 MOTHERBOARDS 

Active termination, 6-12-20 Slot 


KHGBT153A 

A&T 6 slot, 2 lbs. 

$140.00 

$126.00 

KHGBT153C 

CSC 6 slot, 2 Iba. 

5 790.00 

$176.00 

KHGBT154A 

A&T 12 slot, 3 lbs. 

$175.00 

$155.00 

KHGBT154C 

CSC 12 slot, 3 lbs. 

$240.00 

$220.00 

KHGBT155A 

A&T20 slot, 4 lbs. 

$265.00 

$235.00 

KHGBT155C 

CSC 20 slot, 4 lbs. 

$340.00 

$310.00 


ACTIVE TERMINATOR 

Allows older S-100 motherboards to run faster and quieter 
KHGBT106A Assembled & Tested $59.50 


DISK 2/SELECTOR CHANNEL 
** HARD DISK CONTROLLER 

Fast DMA 2 board set.Controls 4 Shugart 4000 series 
or Fujitsu 2300 type drives 

KH6BT177A Assembled & Tested $795.00 $750.00 

KH6BT177C CSC 5895.00 $850.00 



S-100 MAINFRAME 


110V 60Hz CVT Mainframe uses famous 20 slot 
COMPUPRO Motherboard. 55 lbs. 

KH 6BTENC20RM 20 Slot Rack Mount $895.00 $825.00 

KH6BTENC20DK 20 Slot Desk Top $825.00 $760.00 


Turn page for complete CompuPro Systems 



FLOPPY DISK CONTROLLERS 
& SUBSYSTEMS 


DISK JOCKEY 2B FLOPPY CONTROLLER 

Memory mapped controller handles 4 8" drives, 
single or double density 

Part No. Description List Price Our Price 

KHHIDSDJ2208- A&T w/CP/M m 2.2 $399.00 $375.00 

DISCUS 2D & DISCUS 2+2 SUBSYSTEMS 

Each subsystem includes DJ/2B controller 8" double 
density drives with cabinet power supply, CP/M m 2.2 and 
Microsoft Basic 


SINGLE SIDED - DISCUS 2D 

KHMDSF1218 1 Drive 30 lbs. $1095.00 $ 950.00 

KHMDSF1228 2 Drive 48 lbs. $1875.00. _ $1675.00 

DOUBLE SIDED • DISCUS 2+2 

KHMDSBF812 1 Drive 30 lbs. $1395.00 $1250.00 

KHMDSBF822 2 Drive 48 lbs. $2495.00 $2200.00 

DISK JOCKEY/DMA FLOPPY CONTROLLER 

DMA Controller supports 4 soft-sectored 8" drives and 4 10 
sector 5V*“ drives simultaneously. On board Z80A 
KHMDSDJDMA A&T w/CP/M ,u 2.2 $495.00 $450.00 

DISK JOCKEY DMA SUBSYSTEMS 
Each subsystem includes DJ/DMA controller, 8" double¬ 
density drives or 5 Vi" 48 TPI drives, cabinet, power supply, 
CP/M m 2.2 and Microsoft BASIC 

SINGLE SIDED DISCUS 2D/DMA 

KHMDSDF811 1 Drive 30 lbs. $1195.00 $1050.00 

KHMDSDF821 2 Drive 48 lbs. $ 1975.00 $1775.00 


DOUBLE SIDED DISCUS 2+2/DMA 

KHMDSDF812 1 Drive 30 lbs. $1495.00 $1325.00 

KHMDSDF822 2 Drive 48 lbs. $25 75.00 $2295.00 

DOUBLE SIDED - DISCUS MINI-FLOPPY/DMA 

KHMDSDF5124 1 Drive 17 lbs. $ 995.00 $895.00 

KHMDSDF5224 2 Drive 32 lbs. $ 1695.00 $1525.00 



S-100 5-26 MB 
HARD DISK SUBSYSTEMS 

5 - 10 Mb DMA SUBSYSTEMS 

Each subsystem includes DMA Hard Disk Controller, 
Seagate ST506 5 Mb or ST412 10 Mb 5V*“ Hard Disk, 
Cabinet, power supply, CP/M n ‘2.2 and Microsoft BASIC. 
KHMDSDMAM* Software supplied on 8“ IBM 3740 disk 
with blank I/O and INSTALL program 
KHMDSDMAM*2B Software configured for Morrow DJ/2B 
controller and Mult I/O as console 
KHMDSDMAM*DMA Software configured for Morrow DJ/DMA 
controller and Mult I/O as console 
KHMDSDMAM*NS Software supliedon 5Z$" 10 sector North 
Star disk with blank I/O and INSTALL 
Program 


Replace * in above part numbers with 5 for 5Mb Subsystems 
or 10 for 10Mb Subsystems. 

DISCUSM5 - 5 Mb Subsystems $2195.00 $1975.00 

DISCUSM10 - 10Mb Subsystems $3195.00 $2875.00 

(order by part numbers listed above) 


DISCUS HDC 20*26 Mb SUBSYSTEMS 

Each subsystem includes HDCA3 I/O mapped controller, 
Shugart SA4008 14“ 26Mb or Fujitsu 2308 8" 20Mb Hard 
Disk, cabinet, power supply, CP/M m 2.2 & Microsoft BASIC. 
KHMDSHDC20 Discus M20 A&T $4795.00 $3995.00 

KHMDSHDC26 Discus M26 A&T $4495.00 $3895.00 

I/O BOARDS 

MULTI I/O 

Three Serial, Two Parallel 

KHMDSMB3200 Assembled & Tested $359.00 $329.00 

SWITCHBOARD 

Two serial I/O, four parallel I/O, 
one status port, one strobe port 
KHMDSSB2411 5299.00 $269.00 

Call for complete DECISION 1 Systems 
























PRIORITY ONE ELECTRONICS 


Circle 277 on Reader Service card. 

O 



LETTER QUALITY 
PRINTERS FROM 


NEC 

SELLUM 



Speed and Unmatched Performance 
Interfaces: • RS232C and Current Loop e Centronics type parallel 
interface • IEEE/488 All are DIP switch selectable 
Personality Protocols: • NEC5510 • DIABL0630 • QUMESprint9« 
IBM Personal Computer • ATARI (Centronics 737). 

Special Features: • Z80 CPU • 12K ROM e Standard 16K Buffer • 
Optional 48K Buffer e 50 - 19.2K baud • Micro-coded alarm different¬ 
iates error conditions with pulse combinations • Intelligent bi-directional 
printing with logic seeking • Complete word processing features • Self 
test • Auto reprint • Auto clear error • Proportional spacing • 
Supports Automatic justification • Complete Vector plotting routines • 
Sheet feeder mode allows easy interface to most mechanical sheet feeders 
• 6 month warrantee • Quiet - 60db • Front panel forms control • 
Universal power supply 115/220V 50/60 Hz. 


best 

B\W 


80 Characters per Second! 

LETTER QUALITY' 
USING THE FUJITSU SP830 


Part No. Description List Price Our Price 


KHSLMF86 Intelligent Printer $3495.00 $2995.00 

OPTIONS 

KHSLMF86VFT Vertical forms tractor $200.00 

KHSLMF8648K* 48K RAM buffer $400.00 

Call for pricing on sheet feed options 
55 CPS USING THE NEC 7700 

KH SLMN77 Intelligent Printer $3295.00 $2895.00 


OPTIONS 

KHSLMN77VFT Vertical Forms Tractor $ 230.00 

KHSLMN77BDFT Bidirectional Forms Tractor $ 400.00 

KHSLMN77CSF NEC Cut Sheet Feeder $1595.00 

KHSLMN77CSF2 Twin Cut Sheet Feeder $2150.00 

KHSLMN7748K* 48K RAM Buffer $ 400.00 

*Must be ordered with the printer 

INTERFACE CABLES 

KHCPAM572 Centronics IBM/NEC Cable $80.00 

KHSCDB251 RS232C Serial Cable $60.00 

Call for other cables not listed 


Para Dynamics 



18 SLOT S-lOO MAINFRAME 

CVT Power Supply, forced air cooling; security lock 
120 or 220V AC at 50 or 60Hz+8V<o>20A ±16@3.5 

KHPDN20180 Desk Top $799.00 $899.00 

KHPDN2018R Rack Mount $849.00 $749.00 

8 SLOT S-100 MAINFRAME WITH 
CUTOUTS FOR 2 5'A" DISK DRIVES 

+5@5A -5<§>500MA. +8@75A, + 12Q6A, + 76@2, -16@2 

KGPDN2508D Desk Top $899.00 $789.00 

KGPDN2508R Rack Mount $949.00 $839.00 

DISK DRIVE FACILITY 

Accommodates two 8" floppy drives, ofShugart, Qume, or 
similar design and dimensions. 110 or 220V AC at 50 or 
60Hz CVT power. 

K6PDN2200D Desk Top $659.00 S579.00 

KGPDN2200R Rack Mount $679.00 $595.00 




Free standing cabinet. Will accept 2,8" Floppy disks and 1, 
8" Rigid ctiak. 18 aiot card cage will accept tne double 
height 10" x 10" S-100 cards (Alpha Micro and others) CVT 
Power Supply. 

+24@7A + 16(p*2.2A, -16@3.5A, +8 @20A +5@5 A 
KGPDN2818 PRONTO $7295.00 $1129.00 

PRONTO COMPLETE WITH POWER SUPPLY POWER-UP SEQUENCER 
K6P0N2818S with sequencer $7395.00 $1249.00 

Shipped motor freight collect 


OKIDATA 

r=i— 


Pari Ne. 


Description 


Ust Price SALE 



KH VIS9802 


Dual 5" with P.S. 


SEND $1.00 TODAY 
FOR THE NEW, FULL COLOR 
SPRING 1982 ENGINEERING 
SELECTION GUIDE! 


.PRIORITY 


landon 

Tandon TM-800 Thinline is 
exactly half the size 
of conventional 8" 
floppy disk drives. 





ONE 


COMPARE OKIDATA’S FEATURES 
TO ANY OTHER PRINTER! 
COMPARE PRIORITY ONE’S PRICES 
TO ANY - THEN DECIDE! 

Don’t be fooled by those who try to 
“soak” you for the options 

• BI-DIRECTIONAL-120 CPS*Both Parallel and 1200 

*9x9 Matrix (Alphanumeric) baud Serial I/O (82 A & 83 A) 

• 6x9or12 Matrix for graphics* Self Test 

• 5,8.3, 10, 16 Characters • Out of Paper Switch 

Per Inch • Friction or Optional Tractor 

• 80 CPL @ 70 CPI for 82A Feed (Tractor Standard on 84) 

• 132 CPL @ 100CPI for *10 different character sets 
83A & 84 

All three printers feature front panel switch selectable for lengths; 10 lengths 
from 3" to 14". Front or bottom aper loading for up to 4 part forms and tear 
bar. All of these features make OKIDATA the best value in low cost printers! 



KH0KIDAT82AT 80 column printer w/friction (25 lbs.) $539.00 

KH0KI82TRK Tractor Feed for OKI DAT 82 A $59.95 

KH 0KIGRAPH82 High Resolution graphics ROM 60 x 66 $ 75.00 

KH PDB0KI82ATG OKIDAT82A w/tractor and graphics $599.00 

KH 0KIDAT83A 132 column printer w/friction (35 lbs.) $750.00 

KH0KI83TRK Tractor Feed for 0KIDAT83A $59.95 

KH 0KI6RAPH83 High Resolution grahics ROM 60x66 $ 75.00 

KH PDB0KI83AT6 0KIDAT83A w/tractor & graphics $850.00 

KH 0KISER2KBF 9600 Baud 2K serial buffer/interface $149.00 

KH0KIDAT84AP 132 col printer parallel interface $ 1095.00 

with graphics and tractor (35 lbs.) 

KH 0KIDAT84AS 132 col. printer 9600 baud serial 2K $ 1250.00 
interface, graphics and tractor (35 lbs) 

KH MBSAPLWTWC* Apple Parallel Interlace w/Cable $ 75.00 
*Sold only with printer 

COMPARE PRICES!! 


Applied Digital Data Systems Inc. 

St**' 

§ 525.00 


Exactly one-half the height of any other model. 
Proprietary, high-resolution, read-write heads patented 
by Tandon 

D.C. only operation - no AC. required 
Industry standard interface. 

Three millisecond track-to-track access time (9 lbs.) 

KHTNDTM8481 Single Sided $425.00 2 or more $395.00 

KHTNDTM8482 Double Sided $575.00 2 or more $550.00 

KHTNDTM8M Manual - not included with drive $10.00 

TANDON 5*A ' DRIVES 

KH TNDTM1001 Single Sided, 250KB (5 lbs.) $249.00* ea 

2 or More $220.00 

KHTNDTM1002 Double Sided, 500KB $325.00 aa. 

2 or More $299.00 

KHTNDTM1003 Single Sided, 500KB $325.00 ea. 

2 or More $299.00 

KH TNDTM1004 Double Sided, 10OOKB $449.00 aa. 

2 or More $420.00 

KHTNDTM5M manual, not included with drive $ 10.00 
Ms used in the IBM P C. 

A MITSUBISHI ELECTRIC 





Better Than 
QUME! 
Better Than 
SHUGART! 


8", Double-sided, double-density, interchangeable with QUME & Shugart 

KHMITM289463 Sh. Weight 16 lbs. $550.00 

KHMITM289463M Manual $ 10.00 

2 or More $525.00 each 




Shugart 8 oir 


Single sided, double density - most popular 8" drive 
KHSHU801R $425.00 ea. or 2 or more (16 lbs) tor $395.00 ea. 
KHSHUSA801RM Manual for 801R drives $ 10.00 


J INTERNATIONAL INSTRUMENTATION, INC. 


VIEWPOINT - ADDS 

Detachable keyboard, RS232 interface and auxiliary port, 
80 x 24 display, tiltable screen. 

KHADDVWPR Sh. weight: 30 lbs. $699.00 $525.00 

DISK CABINETS 

V-lOO - VISTA 

• Desk or rack mountable • Internal power and data cables 
• Drives pull out for easy service and maintenance 
KHVISV100 Disk Drive Cabinet (43 lbs) $495.00 $449.00 
KHVISV100 With purchase of two 8" Disk Drives $399.00 

SINGLE 8 - €LT. 

Single 8" cabinet with power supply 

KHQTCDDC8 (22 lbs.) $249.00 $225.00 

DUAL 8 • €LT. 

Dual 8" cabinet with power supply 

KHQTCDDC88 (24 lbs.) $395.00 $349.00 

5 CABINETS - VISTA 

KH VIS9801 Single 5" with P.S. 




$ 85.00 
$ 110.00 



UNIVERSAL DISK ENCLOSURES 

• Accepts any combination of 8" drives (QUME/Shugart 
801R type or ft size Tandon type) • Also accepts hard 
disks • Positive pressure • Optional Disk environment 
monitor shows supply voltage and internal cabinet temp¬ 
erature • Internal power and data cables provided. 
UNIVERSAL DRIVE CABINET complete with power supply, fan and filter, and 
all internal cables for attachment of two 8" floppy drives 
KHIIIUDE004 Dual Drive Cabinet (Sh.Wt. 40 lbs) $495.00 $450.00 

KHIIIUDE004 With purchase of two 8" Disk Drives $399.00 
KHIIIUDE004EM w/Environmental Monitor installed $584.95 $535.00 

KHIIIUDE004EM With purchase of two 8" Disk Drives $485.00 
KHIIIUDE004AU6 Dual Drive cabinet with Aug- $733.00 $650.00 

mentation power supply module to increase 5V 
supply from 6 amps to 9 amps for use with two 
hard disks or 4 Tandon drives. Also includes 
Disk Environment Monitor (45 lbs.) 

KHIIIUDERCK 19" Rack Mount kit UDE004 $ 89.95 

THIN THREE DRIVE CABINET complete with power supply, and all internal 
cables for attachment of three thin 8" floppy drives (Tankdon type). One AC 
power connector is also provided for use with full size drive. 

KHIIIUDETT Three Drive Cabinet (Sfi WL 35 lbs) $495 00 $450.00 
KHIIIUDETTTEM with Environmental Monitor installed $584.95 $535.00 

ELECTRONICS 

CHATSWORTH, CA 91311 NEOA v 


mmm 9161 deering ave # 

ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (213) 709-5464 

Terms. U.S.. VISA MC, BAC, Check, Money Order, U S. Rmds Only. CA residents add 6%% Sales Tax MINIMUM PREPAID ORDER $15.00. Include MINIMUM 
SHIPPING & HANDLING of $3.00 for the first 3 lbs., plus 254 for each additional pound. Orders over 50 lbs. sent freight collect Just in case, please include your 
phone number. Prices subject to change without notice. We will do our best to maintain prices through July, 1982. Credit Card orders will be charged appropriate 
freight If you haven't received your Spring '82 Engineering Selection Guide, send $1.00 for your copy today! Sale prices are for prepaid orders only. 





























FOR ONLY $129.95 Learn Computing : 
From The Ground 

Build a Computer kit that grows 
with you, and can expand to 64k 
RAM, Microsoft BASIC, Tfext Edi¬ 
tor/Assembler, Word Processor, 

Floppy Disks and more. 

EXPLORER/85 

Here's the low cost way to learn the fundamentals of com¬ 
puting. the all-important basics you'll need more and 
more as you advance in computer skills. For just $129.95 
you get the advanced-design Explorer/85 motherboard, 
with all the features you need to learn how to write and 
use programs And it can grow into a system that is a 

match for any personal computer on the market. Look at a CRT monitor or a TV set (if you have an RF modulator). ■ 

iKoeo footn roc H fftn (ml Prnrrccino l.'nit I Vs u * 



. .1 Level K here; cm;- • 

cep Is Microsoft BASIC or J 

1. Plug in Netronics Hex Erlitor/Assembler in ROM P 

Keypad/Displciy • r > Acid tivo St00 boortis " 

2. Add Level 8 to convert lo U. Add you own custom <:i r- y 

S100 taii Is (prototyping circol ■ 

.3. Add 4k RAM 7. Connect termimil ■ 


m 


these features: 8085 Central Processing Unit, the 
microprocessor "heart - ' of the Explorer/85. (Join the 
millions who will buy and use the 8080/8085 this year 
alone 1 ) . . Four 8-hi l plus one 6-hit input/output ports from 
which you can input and output your programs, as well as 
control exterior switches, relays, lights, etc a cassette 
interface that lets you store and reload programs you've 
learned to write deluxe 2,00 0 byte operating 
system/monitor makes it easy to learn computing in 
several important ways: • It allows simpler, faster writ¬ 
ing and entering of programs • It permits access by you 
to all parts of the system so you can check on the status of 
any point in the program • It allows tracing each pro¬ 
gram step by step, with provision for displaying all the 
contents of the CPU (registers, flags, etc.) • and it 
does much more! 

You get all this in the starting level (Level A) of the 
Explorer/85 for only $128.95. Incredible! To use. just 
plug in your 8VDC power supply and terminal or 
keyboard/display — if you don't have them, see our 
special offers below 

□ Level A computer kit (Terminal Version) $129.98 
plus $3 P&l * 

□ Level A kit (Hex Keypad/Display Version) $129.96 
plus $3 P*I * 

LEVEL B — This "building block converts the mother¬ 
board into a two-slot S100 bus (industry standard) com 
puter. Now you can plug in any of the hundreds of S100 
cards available 

□ Level B kit. $49.95 plus $2 Pal.* 

□ S100 bus connectors (two required) $4.85 each, 
postpaid. 

LEVEL C — Add still more 
computing power, this "build¬ 
ing block" mounts directly on 
the motherboard and expands 
the S100 bus to six slots. 

□ Level C kit $39.98 plus $2 
Pal.* 

□ S100 bus connectors (five 
required) $4.85 each 
postpaid 

LEVEL D—When you reach the point in learning that re¬ 
quires more memory, we offer two choices: either add 4k 
of a memory directly on the motherboard, or add 16k to 
64k of memory by means of a single S100 card, our famous 
JAWS' 

Level D kit: (CHECK ONE) □ 4k on board $49.96 
plus $2 PaU: □ 16k S100 "JAWS $149.95 plus $2 
PaiVD 32kS 100 "JAWS" . $199.95 plus $2 Pai*:G 48k 

S100 "JAWS " $249.95 plus $2 Pal*: □ 64k S100 

"JAWS" $299.95 plus $2 Pal* 

LEVEL E — An important "building block, it activates 
the 8k ROM/EPROM space on the motherboard. Now just 
plug in our 8k Microsoft BASIC or your own custom 
programs 

□ Level E kit $5.95 plus 50« Pal * 

Microsoft BASIC — It's the language that allows you to 
talk English lo your computer! It is available three ways: 

□ 8k cassette version of Microsoft BASIC: (requires Level 
B and 12k of RAM minimum, we suggest a 16k S100 
"JAWS"—see above) $64.95 postpaid 

□ 8k ROM version of Microsoft BASIC: (requires Level B 

a Level E and 4k RAM: just plug into your Level E sockets. 
We suggest either the 4k Level D RAM expansion or a 16k 
S100 "JAWS ') $99.95 plus S2 Pal * 

□ Disk version of Microsoft BASIC: (requires Level B. 
32k of RAM. floppy disk controller. 8" floppy disk drive) 

$325 postpaid 

TEXT EDITOR/ASSEMBLER — The editor/assemblcr 
is a software tool (a program) designed to simplify the task 
of writing programs As your programs become longer 
and more complex, the assrtnbler can save you many 
hours of programming lime This software includes an 
editor program that enters the programs you write, makes 
changes, and saves the programs on cassettes. The assem¬ 
bler performs the clerical task of translating symbolic 
code into the computer-readable object code, The editor/ 
assembler program is available either in cassette or a 
ROM version 

□ Editor/Assembler (Cassette version, requires Level 
"B" and 8k (min.) of RAM — we suggest 16k "JAWS' — 
see above) $59.9B plus $2 P&l * 

□ Editor/Assembler (ROM version supplied on an S100 
card; requires Level B and 4k RAM (mm )— we suggest 
either Level D or 16k "JAWS") $99.95 plus $2 P&l * 

8” FLOPPY’ DISK — A remarkable building block " 
Add our 8" floppy disk when you need faster operation, 
more convenient program storage, perhaps a business ap¬ 
plication. and access to the literally thousands of programs 
and program languages available today You simply plug 
them into your Explc*er/85 disk system — it accepts all 
IBM-formatted CP/Vrprograms 

□ 8" Floppy Disk Drive $499.95 plus $12 P&l.* 

□ Floppy Controller Card . $199.95 plus $2 P&l.* 


95 plus 
plus 


□ DisS Drive Cabinet & Power Supply 
$3 P&l.* 

□ Drive Cables (set up for two drives) 

$1.50 PAl.* 

□ CP/M 2.2 Disk Operating System: includes Text 
Editor/Assembler, dynamic debugger, and other features 
that give your Explorer/85 access to thousands of existing 
CP/M-based programs .. $150.00 postpaid. 

NEED A POWER SUPPLY? Consider our AP-1 It can 
supply all the power you need for a fully expanded Ex¬ 
plorer/85 (note: disk drives have their own power supply). 
Plus the AP-1 fits neatly into the attractive Explorer steel 
cabinet (see below) 

□ AP-1 Power Supply kit (8V @ 5 amps) in deluxe steel 

cabinet $39.95 plus $2 PAL* - 

NEED A TERMINAL? We 
offer you choices: the least ex- 

K ensive one is our Hex 
eypad/Display kit that dis¬ 
plays the information on a 
calculator-type screen. The 
other choice is our ASCII 
Keyboard/Computer Terminal 
kit. that can be used with either 



□ Hex Keypad/Display kit . $69.95 plus $2 PAl * 

□ FASTERM - 64 TERMINAL KIT - Featuring a 56 key £ 
ASCII Keyboard. 128 character set upper and lower case, a 
75 ohm output. 8 baud rates 150 lo 19.200 (switch select-g 
able) RS232/C or 20 MA output. 32 or 64 character by 16 | 
line formats, complete with 
Deluxe Steel Cabinet ana 
Power Supply $199.95 \ 
plus $3 PAl * 


□ RF Modulator kit (allows you to use your TV set as a 
monitor) $8.95 postpaid. 

□ 12" Video Monitor (10MHz bandwidth) .. $139.95 
plus $5 PAl * 

□ Deluxe Steel Cabinet for the m 

Explorer/85 $49.95 plus $31 
PAl* " 

□ Fan for cabinet . $15.00 

plus $150 PAL* 


ORDER A SPECIAL-PRICE 
EXPLORER/85 PAR—THERE’S 
ONE FOR EVERY NEED. 



□ Beginner Pak (Save $26.00) — You get Level A (Ter¬ 
minal Version) with Monitor Source listing ($25 value) 
AP-1. 5-amp. power supply. Intel 6085 Users Manual 
(Reg. $199.95) SPECIAL $169.95 plus $4 PAl * 

□ Experimenter Pak (Save $53.40) — You get Level A 
(Hex Keypad/Display Version) with Hex Keypad/ 
Display. Intel 8085 User Manual. Level A Hex Monitor 
Source Listing, and AP-1,5-amp. power supply (Reg 
$279.95) SPECIAL $219.95 plus $6 PAL* 

□ Special Microaofi BASIC Pak (Save $103.00)— You get 
Levels A (Terminal Version). B. D (4k RAM). E. 8k 
Microsoft in ROM. Intel 8085 User Manual. Level A Moni¬ 
tor Source Listing, and AP-1. 5-amp power supply 
(Reg $439 70) SPECIAL $329.95 plus $7 PAl * 

□ Add a Rom-Version Text Editor/Assembler (Requires 

levels B and D or S100 Memory) $99.95 plus $2 f>8d * 

Starter 8” Disk System - Includes Level A. B floppy disk 
controller, one CDC 8" disk-drive, two-drive cable two 
S100 connectors, just add your own power supplies, 
cabinets and hardware ... 0 (Reg. $1065.00) SPECIAL 
$999.95 plus $13 PAL* . □ 32k Starter System. $1045.95 
plus $13 PAl.* □ 48k Starter System. $1095.95 plus $13 
PAl * □ 64k Starter System. $1145.95 plus $13 PAL* 

□ Add to any of above Explorer steel cabinet. AP-1 five 
amp. power supply. Level C with two S100 connectors, 
disk drive cabinet and power supply, two sub-D connec¬ 
tors for connecting your printer and terminal (Reg 
$225.95) SPECIAL$199.95 plus $13 PAL* 

C Complete 64K System Wired A Tested $1650.00 
plus $26 PAL* 

U Special! Complete Business Software Pak (Save 
$625 00)— Includes CP/M 2.2 Microsoft BASIC. General 
Ledger. Accounts Receivable. Accounts Payable. Payroll 
Package (Reg $1325) SPECIAL $699.95 postpaid. 

’Pfrl stands for "postage 6 insurance " For Canadian or¬ 
ders. double this amount. 

Continental Credit Card Buyers Outside Connecticut: 

TO ORDER 
Call Toll Free: 
800-243-7428 

To Order From Connecticut, 
or For Technical Assistance, 
Call (203) 354-9375 

CP/M is a reg trademark of Digital Research 


odiic 


(Clip and mail entire 


SEND ME THE ITEMS CHECKED ABOVE 

Total Enclosed (Conn. Residents add sales tax): $_ 

Paid by: 

□ Personal Check □ Cashier's Check/Money Order 


□ VISA □ MASTERCARD (Bank No. 


-)■ 


Signature- 


!3v 



ETRONICS Research & Development Ltd. • 
,333 Litchfield Road, New Milford, CT 06776 


ANNOUNCING TWO 
NEW TERMINALS 

Smart* Fast • Graphics • Matching Modem and $295 Printer 

Netronics announces a state of the art 
breakthrough in terminals, now at prices you 
can afford, you can go on-line with data-bank 
and computer phone-line services. It's all 
yours: “electronic newspapers," educational 
services, Dow-Jones stock reports, games, 
recipes, personal computing with any level 
language, program exchanges, electronic bul¬ 
letin boards ... and more every day!!! 

Netronics offers two new terminals, both 
feature a full 56 key/128 character typewriter- 
style keyboard, baud rates to 19.2 kilobaud, a 
rugged steel cabinet and power supply. The 
simplest one. FASTERM-64, is a 16 line by 64 or 32 character per line unit, with a serial 
printer port for making hard copy of all incoming data, and optional provisions for block and 
special character graphics. The "smart" version, SMARTERM-80, features either 24 line by 80 
characters per line or 16 by 40 characters per line, it offers on-screen editing with page-at-a- 
time printing, 12,000 pixel graphics, line graphics, absolute cursor addressing, underlining, 
reverse video, one-half intensity and much more ... simply plug them into your computer or 
our phone modem and be on-line instantly. Use your TV set (RF modulator required) or our 
delux green-phosphor monitor pictured above. For hard copy just add our matched printer. 

Price breakthrough!!! Own the FASTERM-64, a complete terminal kit, ready to plug in for 
just $199.95 or order the SMARTERM-80 kit for just $299.95, (both available wired and tested.) 
Be on-line with the million-dollar computers and data services today ... we even supply the 
necessary subscription forms. 

More good news: All the components in our terminals are available separately (see 
coupon), so you buy only what you need!!! 

FASTERM-64 . DISPLAY FORMAT: 64 or 32 characters/line by 16 lines ... 96 displayable 
ASCII characters (upper & lower case)... 8 baud rates: 150, 300, 600, 1200, 2400 4800, 9600, 

19, 200, (switch sel.) .. . LINE OUTPUT: RS232/C or 20 ma current loop .. . VIDEO OUTPUT: IV 
P/P (EIA RS-170)... CURSOR MODES: home & clear screen, erase to end of line, erase cursor 
line, cursor up & down, auto carriage return/line feed at end of line & auto scrolling .. 
REVERSE VIDEO ... BLINKING CURSOR . . . PARITY: off. even or odd .. . STOP BITS: 1, 1.5, 

2 ... DATA BITS PER CHARACTER: 5, 6, 7 or 8 . . . CHARACTER OUTPUT: 5 by 7 dot matrix 
in a 7 by 12 cell... PRINTER OUTPUT: prints all incoming data ... IK ON BOARD RAM ... 

2K ON BOARD ROM . . . CRYSTAL CONTROLLED . . COMPLETE WITH POWER SUPPLY . . 
OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics 
characters ... ASCII ENCODED KEYBOARD: 56 key/128 characters. 

SMARTERM-80 . . . DISPLAY FORMAT: 80 characters by 24 lines or 40 characters by 16 lines 
128 displayable ASCII characters (upper & lower case) 8 baud rates: 110, 300, 600, 1200, 2400, 
4800, 9600, 19, 200 . . . LINE OUTPUT: RS232/C or 20 ma current loop . . . VIDEO OUTPUT: IV 
pp (EIA RS-170)... EDITING FEATURES: insert/delete line, insert/delete character, for¬ 
ward/back tab . . . LINE OR PAGE TRANSMIT . . . PAGE PRINT FUNCTION . . . CURSOR POSI¬ 
TIONING: up. down, right, left, plus absolute cursor positioning with read back ... VISUAL 
ATTRIBUTES: underline, blink, reverse video, half intensity. & blank . . GRAPHICS: 12,000 
pixel resolution block plus line graphics ... ON-SCREEN PARITY INDICATOR . PARITY: off, 
even or odd . .. STOP BITS: 110 baud 2, all others 1 ... CHAR. OUTPUT: 7 by 11 character in 
a 9 by 12 block . . . PRINTER OUTPUT ... 60 OR 50 Hz VERTICAL REFRESH . . . BLINKING 
BLOCK CURSOR . . . CRYSTAL CONTROLLED . . . 2K ON BOARD RAM . ASCII ENCODED 
KEYBOARD: 56 key,'128 character . . . 4K ON BOARD ROM . . . COMPLETE WITH POWER 
SUPPLY. 

TELEPHONE MODEM 103 O/A . . . FULL DUPLEX. FCC APPROVED . . . DATA RATE: 300 baud 
... INTERFACE: RS232/C and TTY ... CONTROLS: talk/data switch (no need to connect and 
disconnect phone), originate/answer switch on rear panel . . . NO POWER SUPPLY RE¬ 
QUIRED. 

ASCII KEYBOARD ASCII-3 ... 56 KEY7128 CHARACTER ASCII 
ENCODED . . . UPPER & LOWER CASE . . . FULLY DEBOUNCED . . 

2 KEY ROLLOVER .. . POS OR NEG LOGIC WITH POS STROBE . . . 

REQUIRES +5 & -12V DC (SUPPLIED FROM VIDEO BOARDS) 

PRINTER COMET I . SERIAL I/O TO 9600 BAUD . . . 80 
CHARACTER COLUMN (132 COMPRESSED) . . 10" TRACTOR FEED 
UPPER/LOWER CASE . . . INDUSTRY STANDARD RIBBONS . . . 

4 CHARACTER SIZES . . . 9 BY 7 DOT MATRIX . . . BI DIRECTIONAL 
PRINTING 




Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375 

NETRONICS R&D LTD. d. p < 

333 Litchfield Road, New Milford, CT 06776 

Please send the items checked below: 

□ COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board 
ASCII-3 Keyboard, steel cabinet and power supply)... kit $199.95 plus $3 P&l 
... wired & tested $249.95 plus $3 P&l ... graphics option: add $19.95 to 
each of above 

□ COMPLETE SMARTERM-80 TERMINAL (includes SMARTVID-80 video 
board, ASCII-3 keyboard, steel cabinet and power supply)... kit $299.95 plus 
$3 P&l ... wired and tested $369.95 plus $3 P&l 

□ FASTVID-64 VIDEO BOARD (requires +5 & -12V DC) . . . kit $99.95 plus $3 
P&l ... graphics option add $19.95 ... wired & tested $129.95 plus $3 P&l ... 
graphics option add $19.95 

□ SMARTVID-80 VIDEO BOARD (requires +5 & +/-12V DC) . .. kit $199.95 
plus $3 P&l ... wired & tested $249.95 plus $3 P&l 

□ DELUXE STEEL TERMINAL CABINET . . . $19.95 plus $3 P&l 

□ ASCII-3 KEYBOARD (requires +5& -12VDC) ... kit $69.95 plus $3 P&l . .. 
wired and tested $89.95 plus $3 P&l 

□ POWER SUPPLY (powers ASCII-3 keyboard & video boards)... kit only 
$19.95 plus $2 P&l 

□ ZENITH VIDEO MONITOR (high resolution green phosphor). .. wired & 
tested $149.95 plus $6 P&l 

□ TELEPHONE MODEM MODEL 103 O/A . .. wired & tested $189.95 plus $3 
P&l 

□ DOT MATRIX PRINTER Comet I . .. wired & tested $299.95 plus $10 P&l 
L_ RF MODULATOR MOD RF-1 ... kit only $8.95 plus $1 P&l 

□ 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR 
CABLE ... $14.95 ea plus $2 P&l 

For Canadian orders, double the postage . Conn. res. add sales tax. 

Total Enclosed $_ 

□ Personal Check □ Cashier’s Check/Money Order 

□ VISA □ MasterCard (Bank No._) 

Acct. No_Exp. Date_ 

Signature _ 

Print Name_ 

Address_!_ 

City _ State __ Zip _ __ 












































Circle 256 on Reader Service card. 


WE WILL NOT BE UNDERSOLD 


SOFTWARE 

MICROPRO 


Wordstar 

$269.(X) 

MailMerge 

$89.00 

Customization Notes 

$359.00 

Spellstar 

$239.00 

Datastar 

$199.00 

Calcstar 

$199.00 

MICROSOFT 


Basic Interpreter 

$349.00 

Basic Compiler 

$389.00 

Fortran 80 

$499.00 

Cobol 80 

$695.00 

DATA BASE 


FMS80 

$595.00 

dBase II 

$599.00 

NEW! IBM PC SOFTWARE 

NEW! 

INFORMATION UNLIMITED 


Easy Writer 

$289.00 

Easy Speller 

$149.00 

Easy Filer 

$319.00 

VISICORP 


Visicalc 64K 

$159.00 

Visicalc 256K 

$190.00 

MICROPRO 


Wordstar 

$299.00 

MISCELLANEOUS 


Supercalc by Sorcim 

$229.00 

Superwriter by Sorcim 

S289.00 

Home Accounting Plus 

$139.00 

ENTERTAINMENT 


Deadline 

$39.00 

Temple of Apshai 

$29.00 

Curse of Ra 

$15.99 

Call For More IBM Software And Accessories 


DISK DRIVES 


CCI 100 for the TRS-80 Model 1 


5V4 40 track 

$299.00 

CCI 189 for the Zenith Z-89 


5V4 40 track 

$379.00 

CORVUS 5M with Mirror 

$3089.00 

CORVUS 10M with Mirror 

$4489.00 

CORVUS 20M with Mirror 

$5389.00 

CORVUS Interfaces 

CALL 

RANA SYSTEMS add-on Disc Drive for the Apple II 

Elite One 40 Track 

CALL 

Bite Controller 

CALL 

DISKETTES 

Maxell 5V4 single side 

$39.00 

Maxell 8 single side 

$49.00 

Maxell 5V4 double side 

$45.00 

Maxell 8 double side 

$55.00 

BASF 51/4 

$26.95 

BASF 8 

$36.00 

Verbatim 5 1 /* 

$26.95 

Verbatim 8 

$36.00 

Wabash 5 1 /* 

$24.95 

Wabash 8 

$29.95 

IBM PC ACCESSORIES 

64K Card by Microsoft 

$435.00 

Joystick by T&G 

$49.00 

128K Card 

$579.00 

192K Card 

$629.00 

256K Card 

$699.00 

256K Combo by AST 

$1099.00 

Combo Card by Apparat 

$249.00 

Call for more IBM PC add-ons 



For fast delivery, send certified checks, money 
orders, or call to arrange direct bank wire 
transfers. Personal or company checks require 
one to three weeks to clear. All prices are 
mail order only and are subject to change 
without notice. Call for shipping charges. 


APPLE SOFTWARE 

MICROPRO 


Wordstar 

$239.00 

MailMerge 

$99.00 

Spellstar 

$149.00 

DataStar 

$199.00 

Calcstar 

$189.00 

Supersort 1 

$159.00 

VISICORP 


VisiCalc 

$199.00 

VisiTerm 

$79.00 

VisiDex 

$199.00 

VisiPlot 

$169.00 

VisiFile 

$199.00 

VisiSchedule 

$259.00 

VisiTrend/Plot 

$239.00 

VisiPac 

$539.00 

MISCELLANEOUS 


Micro Courier 

$219.00 

Screenwriter II 

$129.00 

Executive Briefing System 

$169.00 

Supercalc 

$199.00 

Personal Filing System 

$115.00 

PFS Report Writer 

$75.00 

Word Handler 

$169.00 

CP/M Power 

$59.00 

ENTERTAINMENT 


Wizard and Princess 

$29.00 

Space Eggs 

$26.00 

Twerps 

$28.00 

Borg 

$28.00 

Castle Wolfenstein 

$27.00 

Beer Run 

$28.00 

Epoch 

$32.00 

Sneakers 

$27.00 

Midnight Magic 

$32.00 

Wizardry 

$45.00 

Time Zone 

$79.00 

Jawbreaker 

$20.00 

Tuesday Morning Quarterback 

$24.95 

Crush, Crumble & Chomp 

$24.95 

Datestones of Ryn 

$15.99 

Morloc’s Tower 

$15.99 

Star Warrior 

$31.99 

Snack Attack 

$23.95 

Star Blazer 

$24.95 

Kabul Spy 

$29.95 

Cyclod 

$23.95 


APPLE ACCESSORIES 


Z-80 Card by Microsoft 

$319.00 

16K Card by Microsoft 

$159.00 

32K Card by Saturn 

$199.00 

Keyboard Enhancer II by Videx 

$125.00 

Videoterm by Videx 

$259.00 

Game Paddles by TG 

$49.00 

Joystick by TG 

$49.00 

Numeric Keypad by Keyboard Co. 

$139.00 

ALF 9 Voice Board 

$159.00 

ALF 3 Voice Board 

$229.00 

System Saver by Kensington 

$75.00 

Versacard by Prometheus 

$229.00 

8088 Card by Coprocessor 

$789.00 

Microbuffer II 16K w/graphics 

$259.00 

Microbuffer II 32K w/graphics 

$299.00 

APPLE INTERFACE CARDS BY CCS 


Serial Asynch. #7710 

$139.00 

Serial Synch.#7712 

$149.00 

Call for other CCS cards 


ADVANCE LOGIC 


Add-Ram 16K Card 

$99.00 

Z-Card CP/M for the Apple II 

$225.00 

Smarterm 80 Column Board w/Softswitch 

$249.00 

The Synergizer 


All of the above plus ‘The CP/M Handbook" 

$545.00 

RAM 


16K Ram Kit for Apple II; TRS80 $17.50 

200 nano seconds, 4116 chips 


COMPUTERS 

ATARI 


Atari 800 

$699.00 

Atari 400 

$369.00 

Call For Prices On The Complete Atari Line 

CALIFORNIA CQMPUTER SYSTEM 


Mainframe 2200a 

$485.00 

Z-80 CPU 2810a 

$265.00 

64K RAM 2065 

$569.00 

Floppy Controller 2422a 

$359.00 

ZENITH 


Z-89 48K 

CALL 

Z-90 64K 

CALL 

Call For Prices On The Complete Zenith Line 

Commodore VIC 20 

$249.00 

Casio FX702P Pocket Computer 

$179.00 

PRINTERS 

NEC 7710 Serial 

$2395.00 

NEC 7720 KSR 

$2749.00 

NEC 7730 Parallel 

$2395.00 

NEC 3510 Serial 

$1850.00 

NEC 3530 Parallel 

$1850.00 

NEC 8023 Dot Matrix lOOcps 

$539.00 

Olivetti DY211 Letter Quality 


Daisy Wheel Printer 

$1095.00 

Parallel Only 

$995.00 

Epson MX-80 

CALL 

Epson MX-80 FT 

CALL 

Epson MX-100 

CALL 

IDS 560 

CALL 

IDS Prism 80 

CALL 

IDS Prism 132 

CALL 

Okidata Microline 80 

CALL 

Okidata Microline 82A 

CALL 

Okidata Microline 83A 

CALL 

Okidata Microline 84 

CALL 

Centronics 739 

$675.00 

DataSouth 180 cps 

CALL 

Zenith Z-25 150 cps 

CALL 

MONITORS 

Amdek 12” B&W 

$109.00 

Amdek 13” Color 

$329.00 

Sanyo 9” B&W 

$135.00 

Sanyo 9" Green 

$140.00 

Sanyo 12” B&W 

$179.00 

Sanyo 12” Green 

$189.00 

Sanyo 13” Color 

$359.00 

Zenith 12” Green 

$105.00 

Zenith 13” Color 

$339.00 

Electrohome 13” HI-RES 


Color Monitor 

$829.00 

Electrohome 13” Color 

$349.00 

Electrohome 12" B&W 

$179.00 

Electrohome 12" Green 

$189.00 

Electrohome 9" B&W 

$149.00 

Electrohome 9" Green 

$159.00 

SPECIAL or THE MONTH 

Sanyo MBC 1000 64K Computer 

$1595.00 


TERMINALS 

ADDS Viewpoint 

$495.00 

Zenith Z-19 

$679.00 

Televideo 910 

$595.00 

Televideo 925 

$779.00 

Televideo 950 

$969.00 


TELECOMMUNICATIONS 


Prentice Star Modem 

$129.00 

Novation Cat Modem 

$139.00 

Novation D-CAT 

$149.00 

Novation AUTO-CAT 

$199.00 

Novation APPLE CAT 

$299.00 

Hayes Smart Modem 

$249.00 

Hayes Micro-Modem 

$295.00 

Hayes Chronograph 

$225.00 



The CPU Shop 

TO ORDER CALL TOLL FREE 1 -800-343-6522 ^ 

420-438 Rutherford Ave., Dept. KI-08, Charlestown, Massachusetts 02129 



Hours: 9 AM - 9 PM (EST) Mon.-Fri. (Sat. till 7) 

Technical information call 617/242-3361 


TWX- 710-348-1796 


Massachusetts Residents call 617/242-3361 

Massachusetts Residents add 5% Sales Tax 












































Circle 41 on Reader Service card. 




7400 


SN7400N 

SN7401N 

SN74Q2N 

SN7403N 

SN7404N 

SN7405N 

SN7406N 

SN7407N 

SN7408N 

SN7409N 

SN7410IN 

SN7411N 

SN7412N 

SN7413N 

SN7414N 

SN7416N 

SN7417N 

SN7420N 

SN7421N 

SN7422N 

SN7423N 

SN742SN 

SN7426N 

SN7427N 

SN7428N 

SN7430N 

SN7432N 

SN7437N 

SN7438N 

SN7439N 

SN7440N 

SN7441N 

SN7442N 

SN7443N 

SN7444N 

SN7445N 

SN7446N 

SN7447N 

SN7448IN 

SN7450N 

SN7451N 

SN7453N 

SN7454N 

SN7459A 

SN7460N 

SN7470N 


74LS00 
74 L SOI 
74LS02 
74LS03 
74LS04 
74LS06 
74LS08 
74LS09 
74LS10 
74LS11 
74LS12 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS40 
74LS42 
74LS47 
74LS48 
74LS49 
74LS51 
74LS54 
74LS55 
74LS73 
74LS74 
74LS7S 
74LS76 
74LS78 
74LS83 
74LS85 
74LS86 
74LS90 


CD4000 
C 04001 
CD4002 
CD4006 
C 04007 
C 04009 
C 04010 
C 04011 
CD4012 
C 04013 
C 04014 
C 04015 
C 04016 
CD4017 
C 04018 
C 04019 
C 04020 
C 04021 
C 04022 
CD4023 
C 04024 
C 04025 
C 04026 
C 04027 

C 04028 
CD4029 
C 04030 
C 04034 
CD4035 
C 04040 


.29 

.29 

.25 


.25 

.40 

.25 


.79 

.20 


SN7472N 

SN7473N 

SN7474N 

SN7475N 

SN7476N 

SN7479N 

SN7480N 

SN7482N 

SN7483N 

SN7485N 

SN7486IN 

SN7489N 

SN7490N 

SN7491N 

SN7492N 

SN7493N 

SN7494N 

SN7495N 

SN7496N 

SN7497N 

SN74100N 

SN74104N 

SN74105N 

SN74107N 

SN74109N 

SN74116N 

SN74121N 

SN74122N 

SN74123N 

SN74125N 

SN74126N 

SN74132N 

SN74136N 

SN74141N 

SN74142N 

SN74143N 

SN74144N 

SN74145N 

SN74147N 

SN74148N 

SN74150N 

SN74151N 

SN74152N 

SN74153N 

SN74154N 

SN741S5N 


.35 

1.75 

.49 


3.00 

1.49 


.99 

3.25 
3.49 
3.49 

.79 

1.95 

1.29 

1.25 


%Wi 


SN74156N 
SN74157N 
SN74160N 
SN74161N 
SN74162N 
SN74163N 
SN74164N 
SN74165N 
SN74166N 
SN74167N 
SN74170N 
SN74172N 
SN74173N 
SN74174N 
SN74175N 
SN74176N 
SN74177N 
SN74179N 
SN74180N 
SN74181N 
SN74182N 
SN74184N 
SN7418SN 
SN74190N 
SN74191N 
SN74192N 
SN74193N 
SN74194N 
SN74195N 
SN74196N 
SN74197N 
SN74198N 
SN74199N 
SN74221N 
SN74251N 
SN74276N 
SN74279N 
SN74283N 
SN74284N 
SN 74285 N 
SN74365N 
SN74366N 
SN74367N 
SN74368N 
SN74390N 
SN74393N 


.35 

.35 

.35 


74LS 


74LS92 
74LS93 
74LS95 
74LS96 
74LS107 
74LS109 
74 LSI 12 
74LS113 
74LS114 
74LS122 
74LS123 
74LS125 
74LS126 
74LS132 
74LS133 
74LS136 
74LS138 
74LS139 
74LS151 
74LS153 
74LS154 
74LS155 
74LS156 
74LS157 
74LS158 
74LS160 
74LS161 
74LS162 
74LS163 
74LS164 
74LS165 
74LS168 
74LS169 
74LS170 
74LS173 
74LS174 
74LS175 
74LS181 
74LS190 
74LS191 


1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.19 

1.19 

1.95 

.99 


74LS192 

74LS193 

74LS194 

74LS195 

74LS197 

74LS221 

74LS240 

74LS241 

74LS242 

74LS243 

74LS244 

74LS245 

74LS247 

74LS248 

74LS249 

74LS251 

74LS253 

74LS257 

74LS258 

74LS260 

74LS266 

74LS273 

74LS279 

74LS283 

74LS290 

74LS293 

74LS298 

74LS352 

74LS353 

74LS36S 

74LS366 

74LS367 

74LS368 

74LS373 

74LS374 

74LS375 

74LS386 

74LS393 

74LS399 

74LS670 

81LS95 

81LS97 


CA3010H 

CA3013H 

CA3023H 

CA3035H 

CA3039H 

CA3046N 

CA3Q59N 


2.15 

3.25 

2.49 

1.35 

1.30 

3.25 


CA—LINEAR 

CA3060N 3.25 

CA3080H 1.25 

CA30B1N 2.00 
CA3082N 2.00 

CA3083N 1.60 

CA308SN .85 


1.19 

.99 

.49 

1.19 

1.39 

1.19 

.29 


3.49 
.99 

1.49 


CD—CMOS 


C 04041 
C 04042 
CD4043 
CD4044 
C 04046 
CD4047 
C 04048 
C 04049 
C 04050 
C 04061 
C 04062 
C 04063 
CD4056 
C 04059 
CD406O 
C 04066 
C 04068 
CD4069 
C 04070 
C 04071 
CD4072 
C 04073 
CD4075 
C D4076 
CD4078 
C 04081 
C 04082 
CD4093 


1.79 

2.50 

1.35 


1.19 

1.19 

1.19 

2.95 

9.95 
1.49 


CD 4098 
C 04506 
C 04507 
C 04508 
C 04510 
C 04511 
C 04512 
C 04514 
C 04515 
CD4516 
C 04518 
CD4S19 
C 04520 
C 04526 
C 04528 
C 04529 
CD4543 
C 04562 
CD4S66 
CD4583 
CD4584 
C 04723 
C 04724 
MC14409 
MC14410 
MC14411 
MC14412 
MC14419 
IV C14433 
MC 14538 
MC14541 


1.25 
2.79 

1.95 

4.95 
1.39 

.99 

.89 

.79 

.79 

1.49 

.79 

2.25 


2.49 

1.25 

1.25 


1.15 

1.15 
1.15 
1.15 
1.19 
1.19 
1.49 
1.49 
1.49 
1.49 
1.49 
2.95 
1.19 
1.19 
1.19 


1.25 

1.29 

1.29 


1.95 

1.95 

.89 

.69 

2.49 

2.49 

2.49 

1.95 

1.95 


/4S00 

74S02 

.35 

.35 

74S/PROMS* 

74S243 

74S244 

2.25 

2.25 

74S03 

.35 

74S124 

2.95 

74S251 

.99 

74S04 

.45 

74S133 

.45 

74S2S3 

.99 

74S05 

.45 

74S134 

.50 

74S257 

J99 

74S08 

.40 

74S13S 

.89 

74S258 

.99 

74S09 

.40 

74S136 

1.39 

74S260 

.79 

74S10 

.35 

74S138 

.99 

74S280 

2.25 

74S11 

.35 

74S139 

.99 

74S287* 

1.95 

74S15 

.35 

74S140 

.55 

74S288* 

1.95 

74S20 

.35 

74S151 

.99 

74S373 

2.49 

74S22 

.35 

74S153 

.99 

74S374 

2.49 

74S30 

.35 

74S157 

.99 

74S387* 

1.95 

74S32 

.45 

74S158 

.99 

74S471 * 

5.95 

74S38 

.89 

74S160 

2.49 

74S472* 

5.95 

74S40 

.40 

74S174 

1.25 

74S473* 

5.95 

74S51 

.35 

74S175 

1.2S 

74S474* 

7.95 

74S64 

.40 

74S188* 

1.95 

74S475* 

7.95 

74S65 

.40 

74S194 

1.49 

74S570* 

4.49 

74S74 

.55 

74S195 

1.49 

74S571* 

4.49 

74S86 

.55 

74S196 

1.49 

74S572* 

5.95 

74S112 

.55 

74S240 

2.25 

74S573* 

5.95 

74S113 

.55 

74S241 

2.25 

74S940 

1.95 

74S114 

.55 

74S242 

2.25 

74S941 

1.95 


CA3089N 

CA3096N 

CA3130H 

CA3140H 

CA3160H 

CA3401N 

CA3600N 


195 

1.39 

1.29 

1.49 

3.95 

2.95 

1.49 
1.79 

.89 

1.29 

1.79 

1.79 

1.95 

2.79 

11.95 
2.79 

2.49 
.75 
1.95 
1.95 

17.95 

18.95 

15.95 
15.95 

7.95 
15.95 

2.49 

1.95 


MICROPROCESSOR COMPONENTS 


1101 

2101 (8101) 

2102 
21L02 

2111(8111) 

2112 
2114 
21141 
2114-2 
21141-2 
2141-3 

2147 

2148 
TMS4044 
TMS4045 
5101 

MM5257(4044) 
HM6116-4 
HM6116LP-4 
7489 (3101) 

74C920 (6551) 

74C921 

74C929 (6501) 

74C930 (6518) 
74S189(93405) 
74S<?3C'(93i10: 
74S206(93411] 

74S289 (3101) 

82S10 (934151 
82S25 (74S289) 16x4 


STATIC RAMS 


1024x1 (350ns).1.75 


1024x1 

256x4 

256x4 


.3.95 


1450ns) L. 

(450ns. 

(450ns) MOS .4.95 

1024x4 (450ns .2.25-8/14.95 

1024x4 (450ns)L.P.... 2.49-8/16.95 

1024x4 (200ns .2.49-8/16.95 

1024x4 (200ns L.P.. . 2.95-8/19.95 

4096x1 (150ns).7.95 

4096x1 70ns).4.95 

1024x4 (70ns).8.95 

4096x1 (450ns).5.95 

1024x4 (450ns.5.95 

256x4 (450ns) CMOS.7.95 

4096x1 (450ns.6.40 

2048x8 ( 200ns) CMOS .9.95 

2048x8 ( 200ns L.P. CMOS.9.95 

50ns).1.75 

,250ns) CMOS.6.49 

1250ns) CMOS .5.95 

;250ns) CMOS .5.95 

[250ns) CMOS .5.49 

. .2.95 


.2.49 

.4.95 

.3.49 



1702A 

2708 

TMS2516 

TMS2532 

TMS2564 

TMS2716 

2716 

2732 

27580 

MM2764 

MM5203Q 


(50ns 0. 

EPROMS 

256x8 (Ills).4.95 

1024x8 450ns).4.95 

2048x8 (450ns) 2716.6.95 

4096x8 (450ns) NMC2532 . 9.95 

8192x8 (450ns).39.95 

2048x8 (450ns) 3 voltage.9.95 

2048x8 (450ns).5.95 

4096x8 (450ns).9.95 

1024x8 (450ns) single +5V.7.49 

8192x8 (450ns).29.95 

256x8 (Ills).14.95 

MICROPROCESSOR CHIPS 

280(7800) CPU (MK3880N) (2MHz) .11.95 

Z80A (780-1) CPU MK3880N-4) (4MHz).13.95 

CDP1802 
2650 

IDM2901ADC 
MCS6502 
INS8035N-6 
INS8039N-6 
INS8040N-6 
INS8070N 
INS8073N 
P8085 
TMS9900JL 

MICROPROCESSOR MANUALS 

M-Z80 User Manual.7.50 

M-CDP1802 User Manual.7.50 

M-2660 User Manual.5.00 

6800/6800 SUPPORT DEVICES 


MPU . 


.16.95 


MPU—8-bit (6MHz) 

CPU-Sgl. chip 8-bit (128 bis. Ram).... 9.95 

CPU (256 bytes RAM).24.95 

CPU (64 bytes RAM).24.95 

CPU w/BasIc Micro interpreter.... 29.95 

CPU.9.95 

MPU - 16-bit.39.95 


M06800 

MC6802CP 

MC6810API 

MC6821 

MC6828 

MC6830L8 

MC6850 

MC6852 

MC6860 

MC6862 

MC6880A 


MPU . 

MPU with clock and RAM.14.95 

128x8 Static RAM.4.05 

Peripheral Inter. Adapt (MC6820) . . . 7.49 

Priority Interrupt Controller.17.95 

1024x6-blt ROM (MC68A30-8).14.95 

Asynchronous Comm. Adapter.6.95 

Synchronous Serial Data Adapter_6.95 

0-600bps Digital MODEM.10.95 

- .12.95 


2400bps_ 

Quad 3-state bus. trans. (MC8T26) .2.25 


8060/8080A SUPPORT DEVICES 


INS8080A 

DP8212 

DP8214 

DP8216 

DP8224 

DP8226 

DP8228 

DP8238 

INS8243 

INS8250 

0P8251 

0P8253 

DP8255 

DP8257 

DP8259 

OP8275 

DP8279 

DP8303 

DP8304 

OP8307 

DP8308 

OP8310 

DP8311 


..4.95 

8-blt Input/Output .3.25 

Priority Interrupt Control.5.95 

6l-0lrectlonal Bus Driver.3.49 

Clock Generator/Driver.3.95 

Bus Driver.3.49 

System Controller/Bus Driver.4.95 

System Controller. 5.95 

I/O Expander (or 48 Series.9.95 

Asynchronous Comm. Element.16.95 

Prog. Comm. I/O (USART). .6.95 

Prog, interval Timer.8.95 

Prog. Peripheral I/O (PPI). .. 5.95 

Prog. DMA Control .9.95 

Prog, interrupt Control .9.95 

Prog. CRT Controller.39.95 

Prog. Keyboard/Display Interlace ... 9 95 

System Timing Element.6.95 

8-blt Bi-Directional Receiver.3.95 

6-bltBI-Directlonal Receiver.3.95 

8-bit Bi-Oirectional Receiver.3.95 

Octal Latched Peripheral Driver.5.25 

Octal Latched Peripheral Driver.5.25 


1103 
4027 
4116N-2 
4116N-3 
4116N-4 
4164IM-2 
MM5261 
MM5262 
MM5270(MK4096) 4096x1 
MM5280 (2107) 4096x1 

M.M5290-2 
MM 5290-3 


256x4 

32x8 

256x4 

256x8 

512x8 

512x8 

512x8 

512x8 


512x8 

32x8 

256x4 

256x4 

512x4 


DYNAMIC RAMS 

1024x1 (300ns).99 

4096x1 (250ns .2.49 

16,384x1 (150ns) .2.96-8/19.95 

16,384x1 (20Cns) .2.49-8/16.95 

16,364x1 (250ns) .1.95-8/14.95 

65,536x1 (20Cns).9.95 

1024x1 (300ns).49-8/1.95 

2048x1 (365ns).49-8/1.95 

. [250ns).4.95 

200ns.4.95 

16,384x1 150ns .2.95-8/19.95 

16,384x1 (20Cns) .2.49 — 8/16.95 

16,384x1 (250ns).1 95 — 8/14.95 

8192x1 (200ns).1.95 

PROMS 

32x8 PROM 0.0.(6330-1).1.95 

PROM T.S. (6301-1).1.95 

PROM T.S. 6331-1).1.95 

PROM 0.0.(6300-1).1.95 

PROM T.S. (6309-1).5.95 

PROM T.S. (6349-1).5.95 

PROM 0.0.(6348) .5.95 

PROM T.S. (DM87S296N) .7.95 

512x8 PROM O.C. (6340).7.95 

1024x8 PROM T.S. (TBP28S86) . 12.95 

512x4 PROM O.C. (6305) .4.49 

512x4 PROM T.S. (6306).4.49 

1024x4 PROM O.C. (6352).5.95 

1024x4 PROM T.S. (82S137).5.95 

32x8 PROM O.C. (27S18).3.95 

PROM T.S. (27S15).9.95 

PROM T.S. (27S19 .3.95 

PROM O.C. (27S20 .3.95 

PROM T.S. (27S21).3.95 

PROM O.C. (27S12).5.95 

2048x4 PROM T.S. (TBP24S81) . .9.95 

1024x8 PROM O.C. (82S180).9.95 

1024x8 PROM T.S. (82S181) .9.95 

2048x4 PROM O.C. (82S184).9.95 

2048x4 PROM T.S. (82S185 .9.95 

2048x4 PROM O.C. (82S190) 19.95 

2048x8 PROM T.S. (82S191) ... 19.95 

2513 (2140) Charade?Generator (Upper Case)... .9.95 

2513 (3021) Character Generator (Lower Case). . .9.95 

NMOS READ ONLY MEMORIES 

MCM66710P 128x9x7 ASCII Shitted w/Greek . .13.50 

MCM66740P 126x9x7 Math Symbol & Pictures ... 13.50 

MCM66750P 128x9x7 Alpha. Control Char. Gen.. .13.50 

DATA ACQUISITION 

Mostek DC/DC Convert. +5V to -9V . 2.95 

■' i Disk Read AMP System.4.95 

)/A Converter (DAC0807LCN) . 4.95 
8-blt D/A Converter (DAC0808LCN) .... 5.75 

Universal Active Filter 2.5%.5.95 

Touch Tone Low Band Filter.19.95 

Touch Tone High Band Filter.19.95 

LM308CH Super Gain Op Amo.1.15 

LM3342 Constant Current Source.. .1.30 

LM335Z Temoerature Transducer.1.40 

LF356N JFEr Inpul Op Amp.1.10 

Sample & Hold Amplifiers.3.95 

Temp Comp.Prec. Ref. (,5ppm/C*).5.00 

8-bll A/D Converter (1 LSB).4.95 

8-bit D/A Converter 0.78% Lin.).2.25 

8-bit A/D Converter (8-Ch. Multi.).5.25 

8-blt A/D Converter (16-Ch. Multi.) .. .10.95 
10-blt D/AConv. Micro. Comp. (0.05%) 13.95 
10-blt O/AConc. Micro.Comp. (0.20%) .8.95 

10-bit D/A Converter (0.05% Un.).8.49 

10-bit D/A Converter 0.20% Un. .5.95 

12-bit D/A Converter (0.20% Un.). . 9.95 

8-Channel Multiplexer.1.19 

30K BAUD UART.6.95 

SPECIAL FUNCTION 

Dual MOS Clock Driver (5MZ).3.50 

Dual MOS Clock Driver (5MZ).1.95 

Floppy Disk Controller.24.95 

Communication Chip.19.95 

Microprocessor Real Time Clock.8.95 

Micro. Compatible Time Clock.11.95 

Microcontroller w/64-dlglt RAM.6.95 

and Direct LEO Drive 

Microprocessor w/64-dlglt RAM.7.49 

& Direct LED Drive w/N Buss Int. 

32-seg. VAC Fluor. Drwr. (20-pinpkg.).. .3.25 

TELEPHONE/KEYBOARD CHIPS 

AY-5-9100 Push Button Telephone Dialer.14.95 

AY-5-9200 Reoertofy Dialer .14.95 

AY-5-9500 CMOS Clock Generator.4.95 

AY-5-2376 Keyboard Encoder (88 keys) 11.95 

H D0165-5 Keyboard Encoder (16 keys).7.95 

74C922 Keyboard Encoder (16 keys).5.49 

74C923 Keyboard Encoder (20 keys).5.75 

MM53190N Push Button Pulse Dialer.7.95 

MM57499N 96/ 144-key Serial Keybrd. Encoder. . .8.95 


74S188 

74S287 

74S288 

74S387 

74S471 

74S472 

74S473 

74S474 

74S475 

74S478 

74S570 

74S571 

74S572 

74S573 

82S23 

82S115 

82S123 

82S126 

82S129 

82S130 

82S185 

DM87S1BON 

DM87S181N 

DM87S184N 

DM87S185N 

DM87S190N 

DM87S191N 


DC10 


MC1408L8 

AF100-1CN 

AF121-1CJ 

AF122-1CJ 


LF398N 
LM399H 
ADC0804LCN 
DAC08C6LCN 
ADCD8C9CCN 
ADC0817CCN 
DAC10001CN 
DAC1008LCN 
DAC102CLCN 
DAC1022LCN 
DAC1222LCN 
CD4051N 
AY-5-1013 


DS0025CN 


INS1771N-1 

INS26S1N 

MM58167N 

MM58174N 

C0P402N 

C0P402MN 

C0P470N 


SHIPMENT IN 24 HOURS ★ 
6:00 AM to 6:00 PM (PST) 
Call: (415) 592-8097 


fP IC SOCKETS 


LOW PROFILE (TIN) SOCKETS 

1-24 25-49 50-100 

8 pin LP .17 .16 .15 

14 pin LP .20 .19 .18 

16 pin LP .22 .21 .20 

18 pin LP .29 .28 .27 

20 pin LP .34 .32 .30 

22 pin LP .37 .36 .35 

24 pin LP .38 .37 . 36 

28 pin LP .45 .44 .43 

36 pin LP .60 .59 .S8 

40 pin LP .63 .62 .61 


8 pin SG 
14 pin SG 
16 pin SG 
18 pin SG 
24 pin SG 
28 pin SG 
36 pin SG 
40 pin SG 


SOLDERTAIL (GOLD) 
STANDARD 


.49 

.54 

.59 

.79 

1.10 

1.65 

1.75 


SOLDERTAIL STANDARD (TIN) 


14 pin ST 
16 pin ST 
18 pin ST 
24 pin ST 
28 pin ST 
36 pin ST 
40 pin ST 


1.39 

1.59 


1.26 

1.45 


1.15 

1.30 


if 


8 pin WW 
10 pin WW 
14 pin WW 
16 pin WW 
18 pin WW 
20 pin WW 
22 pin WW 
24 pin WW 
28 pin WW 
36 pin WW 
40 pin WW 


WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 

1-24 25-49 50-100 


.59 

.69 


.99 

1.19 
1.49 
1.39 
1.69 

2.19 
2.29 


.54 

.63 

.73 

.77 

.90 

1.08 

1.35 

1.26 

1.53 

1.99 

2.09 


1.23 

1.14 

1.38 

1.79 

1.89 


$10.00 Minimum Order — U.S. Funds Only 

California Residents Add 6% Sales Tax 
Postage — Add 5% plus $1.50 Insurance 
Send S.A.S.E. for Monthly Sale Flyer! 



Spec Sheets — 25e each 
Send 88c Postage for your 
FREE 1982 JAMECO CATALOG 
Prices Subject to Change 


Mail Order Electronics • Worldwide 


ameco 


ELECTRONICS 


=> r , NEW > 

l Number \ 
7 Te ‘ex 176043 “ 


Part No. 

70451 PI 

704SEV/KK* 

7106CPL 

7106EV/Kit* 

7107CPL 

7107EV/Kit* 

7116CPL 

7117CPL 

72011D R 

7206 IPG 

7205EV/Kit* 

7206CJPE 

7206CEV/Kit* 

72Q7AIPD 

7207AEV/KU 1 

72081 Pi 

72091 PA 

7215 IPG 
7215EV/Kit* 

7216 AUl 
7216CIJI 
7216DIPI 
72171J1 
7217AIPI 
72241 PL 
7226 AIJL 
7226AEV/Klt‘ 
7240IJE 

72421JA 
72501JE 
7260IJE 
75551 PA 
75561 PD 
7611BCPA 
7612BCPA 
7621 BCPA 
7631CCPE 
7641CCPD 
7642CCPD 
7660CPA 
8038CCPD 
8048CCPE 
8069CCQ 
8211CPA 
8212CPA 


_NS 

Function 

CMOS Precision Timer 
Stopwatch Chip, XTL 
3Va Digit A/D (LCD Drive) 

IC, Circuit Board, Display 
3Va Digit A/D (LED Drive) 

IC, Circuit Board, Display 
3Vt Digit A/D LCD Dls. HLD. 

3Vs Digit A/D LED Dls. HLD. 

Low Battery Volt Indicator 
CMOS LED Stopwatch/Timer 
Stopwatch Chip, XTL 
Tone Generator 
Tone Generator Chip, XTL 
Oscillator Controller 
Freq. Counter Chip, XTL 
Seven Decade Counter 
Clock Generator 
4 Func. CMOS Stopwatch CKT 
4 Func. Stopwatch Chip, XTL 
8-Digit Univ. Counter C.A. 

8-Digit Freq. Counter C.A. 

8-Dlglt Freq. Counter C.C. 

4-Digit LED Up/Down Counter CA 12.95 
4-Digit LED Up/Down Counter CC 14.95 
LCD 4 V* Digit Up Counter DR I 11.25 
8-Digit Univ. Counter 
6 Function Counter Chip, XTL 
CMOS Bln Prog. Timer/Counter 
CMOS Divide-by-2S6 RC Timer 
CMOS BCD Prog. Timer/Counter 
CMOS BCD Prog. Timer/Counter 
CMOS 555 Timer (8 pin) 

CMOS 556 Timer (14 pin) 

CMOS Op Amp Comparator 
CMOS Op Amp Ext. Cmvr. 

CMOS Dual Op Amp Comp. 

CMOS Trl Op Amp Comp. 

CMOS Quad Op Amp Comp. 10MV 7.50 
CMOS Quad Op Amp Comp. 10MV 7.50 
Voltage Converter 2.95 

Waveform Generator 4.95 

Monolithic Logarithmic Amp 21.60 

50ppm Band—GAP Volt Ref. Diode 2.50 
Volt Ref/Indicator 2.95 


Price 

14.95 

24.95 

16.95 

34.95 

15.95 

29.95 

18.95 

17.95 

2.2S 

12.95 

19.96 
5.15 

12.95 
6.50 

13.95 

17.95 
3.95 

13.95 

19.95 
32.00 

26.95 

21.95 


31.95 

74.95 
4.95 
2.05 
6.00 
5.25 
1.45 
2.20 

5MV 2.25 
5MV 2.95 
5MV 3.95 
10MV 5.35 


74C00 

74C02 

74C04 

74C08 

74C10 

74C14 

74C20 

74C30 

74C32 

74C42 

74C48 

74C73 

74C74 

74C85 

74C86 

74C89 

74C90 

74C93 

.39 

.39 

.39 

.39 

.39 

.75 

.39 

.39 

.39 

1.39 

1.95 

.79 

.79 

1.95 
.99 

6.95 
1.29 
1.29 

74C 

74C95 

74C107 

74C151 

74C154 

74C157 

74C160 

74C161 

74C162 

74C163 

74C164 

74C173 

74C174 

74C175 

74C192 

74C193 

74C195 

1.59 
1.89 

2.95 

3.95 
2.25 
1.69 

1.60 
1.49 
1.69 
1.59 
1.39 
1.39 
1.19 

1.69 

1.69 

1.59 

74C221 

74C240 

74C244 

74C373 

74C374 

74C901 

74C903 

74C911 

74C912 

74C915 

74C917 

74C922 

74C923 

74C925 

74C926 

80C9S 

80C97 

1.95 

2.25 

2.25 

2.49 

41 

.69 

10.95 

10.95 

1.69 

10.95 

5.49 

5.75 

7.50 
7.50 

.79 

.79 

LH0002CN 

6.85 



NE571N 

"TT”" 

LM10CLH 

4.50 

LIINICAn 

LM703CN 

.89 

LM11CLH 

4.75 

LM340T-5 

1.25 

LM709N 

.29 

LH0070-OH 

4.95 

LM340T-12 

1.2S 

LM710N 

.79 

TLQ71CP 

.79 

LM340T-15 

1.25 

LM711N 

.79 

TL072CP 

1.39 

LM341P-5 

.75 

LM723N 

.69 

TL074CN 

2.49 

LM341P-12 

.75 

LM733N 

1.00 

LH0082CD 

35.80 

LM341P-15 

.75 

LM739N 

1.19 

TL082CP 

1.19 

LM342P-S 

.69 

LM741CN 

.35 

TL084CN 

2.19 

LM342P-12 

.69 

MC1741SCG 3.00 1 

LH0094CD 

36.80 

LM342P-15 

.69 

LM747N 

.79 

LM300H 

.99 

LM348N 

1.25 

LM748N 

.59 

LM301CN 

.3$ 

LM3S0K 

5.75 

LM1014N 

2.75 

LM302H 

1.95 

LF351N 

.60 

LM1310N 

1.95 

LM304H 

1.95 

LF353N 

1.00 

LM1458CN 

.59 

LM305H 

.99 

LF355N 

1.10 

LM1488N 

1.25 

LM307CN 

.45 

LF356N 

1.10 

LM1489N 

1.25 

LM308CN 

1.00 

LM358N 

1.00 

LM1496N 

1.95 

LM309H 

1.95 

LM359N 

1.79 

LM1556V 

1.75 

LM309K 

1.25 

LM370N 

4.49 

LM1800N 

2.95 

LM310CN 

1.75 

LM373N 

3.25 

LM1871N 

5.49 

LM311/CN 

.90 

LM377N 

2.95 

LM1872N 

5.49 

LM312H 

2.49 

LM380N 

1.25 

LM1877N-9 

3.2S 

LM317MP 

1.15 

LM381N 

1.95 

LM1889N 

3.20 

LM317T 

1.75 

LM382N 

1.79 

LM1896N 

1.75 

LM317K 

3.95 

LM384N 

1.95 

LM2002T 

1.49 

LM318CN 

1.95 

LM386N-3 

1.29 

LM2877P 

2.05 

LM319N 

1.95 

LM387N 

1.45 

LM2878P 

2.25 

LM320K-S 

1.3S 

LM389N 

1.35 

LM2896P-1 

2.25 

LM320K-12 

1.3S 

LM392N 

.69 

LM3189N 

2.95 

LM320K-1S 

1.35 

LF398N 

4.00 

LM390ON 

.69 

LM320T-5 

1.2S 

LM399H 

5.00 

LM3905CN 

1.2S 

LM320T-12 

1.25 

TL494CN 

4.49 

LM3909N 

1.15 

LM320T-15 

1.2S 

TL496CP 

1.75 

LM3914N 

3.95 

LM323K 

5.95 

NES10A 

6.00 

LM 3915 IN 

3.95 

LM324N 

.99 

NE529A 

4.95 

LM3916N 

3.95 

LM329D2 

.65 

NE531H 

3.9S 

RC4136N 

1.25 

LM331N 

3.95 

NE536H 

6.00 

RC4151NB 

3.95 

LM334Z 

1.30 

NE540H 

6.00 

RC4194TK 

6.95 

LM335Z 

1.40 

NE544N 

4.95 

RC4195TK 

5.49 

LM336Z 

1.75 

NE550A 

1.30 

LM4SOOA 

3.25 

LM337T 

1.95 

NE555V 

.39 

ICL8038B 

4.95 

LM337MP 

1.15 

LM556N 

.99 

LM13080N 

1.29 

LM338K 

6.95 

NES64N 

3.95 

LM13600N 

1.49 

LM339N 

.99 

LM56SN 

1.25 

75138N 

1.95 

LM340K-5 

1.35 

LM566CN 

1.95 

75450N 

.89 

LM340K-12 

1.35 

LM567V 

1.25 

75451CN 

.39 

LM340K-15 

1.3S 

NE570N 

4.95 

75492 

■ 89 


1355 SHOREWAY ROAD, BELMONT, CA 94002 
PHONE ORDERS WELCOME — (415) 592-8097 


CAPACITOR CORNER 


Value 
10 pf 
22 pf 
47 pf 
100 pf 
220 pf 
470 pf 


50 VOLT CERAMIC DISC CAPACITORS 


1-9 10-99 100+ 
.08 .06 .05 

.08 .06 .05 

.08 .06 .05 

.08 .06 . 05 

.06 .05 


.08 


.05 


Value 
.001/1F 
.0047uF 
.01/iF 
•022/i F 

,r;r 


1-9 10-99 100+ 

.08 .06 .05 

.08 .06 .05 

.06 .06 .05 

.09 .07 .06 

.09 .07 .06 

.15 .12 .10 


100 VOLT MYLAR FILM CAPACITORS 

.OOlmf .12 .10 .07 I .Q22mf .13 .11 .08 

.0Q22mf .12 .10 .07 .047mf .21 .17 .13 

.0047mf .12 .10 .07 .lmf .27 .23 .17 

,01mf .12 .10 .07 I .22mf .33 .27 . 22 

+20% DIPPED TANTALUMS (Solid) CAPACITORS 


.1/35V 
.15/35V 
.22/3SV 
.33/35V 
-47/35V 
.68/35V 
1.0/35V 


.34 .29 


.39 . 34 . 29 

.39 . 34 . 29 

“ .34 .29 


1.5/35V 
2.2/35V 
3.3/25V 
4.7/25 V 
6.8/25V 
15/25V 
22/6 V 


.41 .37 

.51 


.29 


.63 .56 .45 

.79 .69 .55 

1.39 1.25 .95 

.79 .69 “ 


MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
Axial 1-99 100-499 500+ Radial 1-99 100-499 500+ 
.47/25V 


•47/50V 

l.O/SOV 

3.3/50V 

4.7/25V 

10/25V 

10/50V 

22/25V 

22/50V 

47/25V 

47/50V 

100/25V 

100/50V 

220/25V 

220/50V 

470/25V 

1000/16V 

2200/16V 


.18 .15 

.18 


.11 

.11 

.15 .11 
.19 .16 .12 
.19 .16 .12 
.24 .20 .18 
.25 .21 .19 
.29 .25 .23 


.47/SOV 
1.0/16V 
1.0/25V 
l.O/SOV 
4.7/16V 
4.7/25V 
4.7/50V 
10/16V 
10/25V 
10/50V 
47/50V 
100/16V 
100/25V 
100/50V 
220/16V 
470/25V 


.14 .13 

.15 .14 

.12 


.16 

.17 __ 

.15 .13 

.16 .14 .13 

.17 .15 .14 

.15 .13 .12 

.16 .14 .13 

.17 .15 .14 

.25 .21 

.21 -17 


.25 .23 


.21 


.37 .34 ... 

.25 121 .19 

•35 -31 .27^ 
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Circle 41 on Reader Service card. 


/: 

r WITH 


unc Mini Stereo AM/FM Receiver 

WITH HEADPHONES - For Joggers, Cyclists, Skaters & Sports Events 



FEATURES: Lightweight headphones. Left/right 
balance control. Full fidelity stereo sound. Addi¬ 
tional black soft carrying case & shoulder strap. Belt 
clip (hands free). Operates on 3 AA ceil batteries (not 
incl.). Compact size: 3V’ x x 1". Wt. 6 oz. 

Model 2830 List Price $89.95 .. $34.95 



SPEAKERS 


2Vs” Round — 8 Ohm 
.25 Watt (4” Leads) 
Size: 2V«” x »/«” 

Pert No. Price 

A0201 ... $1.25 or 2/1.98 



2y2” Square — 16 Ohm 
.25 Watt (4 mount, holes) 
Large Ceramic Magnet 
Size: 2%" x 2%" x Vs” 

Part No. Price 

SF-25016 $1.39 or 2/2.98 




MOTOROLA 

AM/FM Stereo Push Button 
CAR RADIO 

FOR VOLKSWAGEN SCIROCCO, RABBIT, 
AUDI 5000 AND FOX 

(with minor adjustments, can be used in any automobile) 


Includes bezel trim and everything pictured. Two 
each 4x6 speakers and grille (I 1 /* ” deep). All cables 
and leads for hook-up. Includes all Instruction 
Manuals for easy Installation. Cut-out dimensions: 
7"Wx1%'Hx6y»’L 

Model 5VW3901 .$49.95 


UV-EPROM Eraser 


- 


Erases 2708, 2718, 2732, 2784, 2516, 2S32, 2564. Erases up to 8 chips 
within 51 minutes (1 chip In 37 minutes). Maintains constant exposure 
distance of one Inch. Special conductive foam liner eliminates static 
bulld-up. Built-In safety lock to prevent UV exposure. Compact — only 
9.00' x 3.70' x 2.80*. Complete with holding trey for 8 chips. 

UVS-11EL Replacement Bulb.*16.95 

DE-4 UV-EPROM Eraser . .. $ 79.95 


JOYSTICKS 




JS-5K 

JS-100K 

JS-150K 

JVC-40 



JE215 Adjustable Dual Power Supply 

General Description: The JE215 is a Dual Power 
Supply with independent adjustable positive and nega¬ 
tive output voltages. A separate adjustment for each 
of the supplies provides the user unlimited applications 
for 1C current voltage requirements. The supply can 
also be used as a general all-purpose variable power 
Supply. FEATURES: 

• Adjustable regulated power supplies, 
pos. and neg. 1.2VDC to 15VOC. 

x , • Power Output (each supply): 

5VDC @ 500mA, 10VDC@> 750mA. 
12VDC® 500mA, end 
1 5VOC @ 175mA. 

• Two, 3-terminal adj. 1C regulators 
with thermal overload protection. 

• Heatsink regulator cooling 

• LED “on" indicator 

• Printed Board Construction 

• 1 20VAC input 

• Size: 3-1/2”w x 5-1/16"L x 2"H 

JE215 Adj. Dual Power Supply Kit (asshown). . $24.95 

(Picture not shown but similar in construction to above) 
JE200Reg. Power Supply Kit (5VDC, lamp) . . $14.95 
JE205 Adapter Brd. (to JE200) ±5,±9 & ±12V. $12.95 
JE210 Var. Pwr. Sply. Kit, 5-15VDC, to 1.5amp. $19.95 



Vi 


aperl 

100K Linear Taper Pots.$4.95 

150K Linear Taper Pots.$4.75 

40K (2) Video Controller in case . . . $4.95 


KEYBOARDS - POWER SUPPLIES 


JE610 ASCII 
Encoded Keyboard Kit 

The JE610 ASCII Keyboard Kit can be interfaced Into most any i 
system. The kit comes complete with Industrial grade keyboard switch 
assembly (62-keys), ICs. sockets, connector, electronic components and a 
double-sided printed wiring board. The keyboard assembly requires -t5V @ 
150mA and -12V @ 10mA tor operation. Features: 60 keys generate the 
126 characters, upper and lower case ASCII set. FuHy buffered. Two user- 
deflne keys provided for custom aoplications Caos lock tor upper-case-only 
alpha characters. Utilizes a 2376 (40-pln) encoder read-only memory chip. Outputs directly compatible with TTL/OTl or MOS logic 
arrays. Easy Interlacing wtth a 16-ptn dip or 18-pln edge connector. Size: 3W"H x 14W"W x 8**0. 

JE610/DTE-AK (After assembly as pictured above) . . . .$124.95 

JE610Kit 62-Key Keyboard. PC Board & Components (no case) . . ....$ 79.95 

K62 62-Key Keyboard (Keyboard only). .$ 34.95 

DTE-AK (caseonly -3V»"Hx IV'WxWO).$ 49.95 

JE212 - Negative 12VDC Adapter Board Kit for JE610 ASCII KEYBOARD KIT 

Provides -12VDC from incoming 5VDC .$9.95 


JE600 Hexadecimal Encoder Kit 

FULL 8-BIT LATCHED OUTPUT 
19-KEY KEYBOARD 

The JE600 Encoder Keyboard Kit provides two separate hexadecimal digits produced from 
sequential key entries to allow direct programming for 8-bit microprocessor or 8-bit memory 
circuits. Three additional keys are provided lor user operations with cne having a bistable 
output available. The outputs are latched and monitored wtth 9 LED readouts Also Included 
Is a key entry strobe. Features: Full 8-btt latched output tor microorocessor use Debounce 
circuit provided tor all 19 keys. Nine LED readouts to verily entries. Easy Interlacing wtth standard 16-pln 1C connector, uniy 
+ 5V0C required for operation. Size: 3WH x 8%*W x 8 VO 

JE600/DTE-HK (After assembly as pictured above) . . . .$99.95 

JE600 Kit 19-Key Hexadecimal Keyboard, PC Board & Components (no case) $59.95 

K19 19-Key Keyboard (Keyboard only) . . $14.95 

DTE-HK (case only — 3%*H x 8%*W x 8%"D) . . $44.95 



9V« ,, Lx4V4 , ’Wxi:’H 


16Y'L x 5’/«”W x 1%"H 


16 > A"L x 5Vh"W x 1%”H 


23"Lx5V4"Wx1-3/8"H 


18’/4"L x 5%"W x 1%,”H 


ALPS 26-KEY CALCULATOR KEYBOARD 

Grey Key Capi wtth blue, green end white beck drop. Mechanical SPST Switching: 22-pln Edge 

Srt nTkB 26.$2.95 each or 2/S4.95 


MICRO SWITCH 69-KEY KEYBOARD 

Data Entry Keyboard. Enced.d Output: 8-blt Parallel EBC DIC. Switching: Hal Effact, 24 pin Edge 
Cerd Connection. Complete with Pin Connection. 

Part No. KB69SD12-2 .$19.95 each 


DATANETICS 74-KEY KEYBOARD 

ASCII Encoded Keyboard, Output: Evan Parity ASCII, Supply voltage +5. -12 volt. Switching: 
Mechanical SPST - 50-pin Connection. Complete with Pin Connection. 

Pari No. KB354 .$29.95 each 


MICRO SWITCH 85-KEY KEYBOARD 

Data Entry Keyboard. Switching: Hal Effoct. 13-pln Edge Card Connection Melal Irame. dark brown 

Part No. 85SD18-1.$29.95 each 


MICRO SWITCH 8B-KEY KEYBOARD 

data Entry Keyboard used In a Diablo 1640 Terminal. Supply Voltage + 5V, -12V. Switching Hall 


Part No. 8BSD22.S69.95 each 


POWER SUPPLIES 




BOOKS 

National Semiconductor — Intersil - Intel ' 

30001 National CMOS Data Book.55 95 

(640 pages) 74C, CD4000. and A/D Converters 

30002 National Interface Data Book.*5 95 

(704 pages) DP, DS8000, DS3800, DS75000, etc. 

30003 National Unear Data Book .*11.95 

(1376 pages) LM. LF, ADC, DAC. LH Series 

30004 National Series80 - Board Laval Computer 1224pages) *4.95 

30005 National TTL Logic Data Book.*8.96 

(624 pages) 7400.LS.L.H.S, and DM8000 Series _ 

30006 Above (3) 30001,3,5 as set $24.95/lot 

010400 Intel Component Data Catalog .*14.95 

Full data sheets for Intel's products incl. memory devices, 
microproc., peripherals Er indust./mil. products (1328 pages) 

206610 Intel Peripheral Design Handbook .*9.95 

Full data sheets, appl. notes for Intel peripheral device 
components (644 pages) 

AC and DC Wall Transformers 

^ flESfe w n* u C2SI!?p*” d 

V, T— Selective voltages: 6.9.12VDC. 

Polarity selection ( + /■). six-foot 
line from adapter to plugs — six- 
inch line trom adapter to battery 
w snap. 120V/60HZ. 300mA. 

P*rt No._Input_Output_Price 

AC 250 117V/60HZ 12VAC 250mA $3.95 

AC 500 117V/60HZ 12VAC 500mA.S4.95 

ACf 000 117Vr00Hz 12VAC 1 amp.$5.95 

AC9004 117WB0HZ 9.2VAC 2.5 amp S2.95 or 2/S4.95 

DC 800 120V/60HZ 8VDC 400mA.SI.95 or 2/S2.95 

DC8912 (above) 120V/60Hz 6,9,12VDC 300mA S9.95 

DV5490 117W60HZ 9.5VDC 275mA $2.49 or 2/33.95 

DC900 120V/60HZ 9VOC 500mA .$3.95 

DC1200 _ 120V/90Hz 12VDC 300mA S2.9S or 2/S4.95 

CONNECTORS 



DB25P 

D-Subminiature Plug. 

. $2.95 

DB25S 

D-Subminiature Socket .... 

. S3.50 

D20418-2 

Screw Lock Hdwr.(2) DB25S/P 

2/$.99 

DB51226 

Cover for DB25P/S. 

. $1.75 

22/44SE 

P.C. Edge (22/44 Pin). 

. $2.95 

UG88/U 

BNC Plug. 

. $1.79 

UG89/U 

BNC Jack. 

. $3.79 

UG175/U 

UHF Adapter. 

. $ .49 

S0239 

UHF Panel Recp. 

. $1.29 

PL258 

UHF Adapter. 

. $1.60 

PL259 

UHF Plug. 

. $1.60 

UG260/U 

BNC Plug. 


UG1094/U 

BNC Bulkhead Recp. 

. $1.29 


TRS-80 16K Conversion Kit 

Expand your 4K TRS-80 System to 16K or 32K 
Kit comes complete with: 

• 8 ea. MM5290 (UPD416/4116) 16K Dyn. Ram (*ns) 

• Documentation for conversion 

TRS-16K2 * 150ns.$19.95 

TRS-16K3 * 200ns.$16.95 

TRS-16K4 *250ns. $14.95 


Mostek DC/DC Converter 

+ 5 VOLTS TO -9 VOLTS 

Input +5V. Output: -9V (regulated) @ 30mA. 
Printed circuit mounting. 

DC10 .$2.95 ea. or 2/54.95 


POWER SUPPLY - 5VDC @ 1 AMP REGULATED Transaction Tech 

Output +5VDC ® 1 amp (atse + 30VDC) rag. Input 115VAC 60Hz Two-ton# (bteck/betge) sett- 
endosed case. 6 ft.. 3 cend. black powtr coni. Slza: 6Vr“W x 7"D x 2Vk"H. Wt 3 lbs. 

Part No. PS51194 .$19.95 each 


B Industries 


POWER SUPPLY - 5VDC @ 1 AMP REGULATED 

Output +5V0C @ 1 amp. -t-36-42VDC adj. 400mA or last. 30VAC (hoi ) @1.5 amp Input 115VAC 
60Hz. Cite. brkr. re-sot button Blk. self-end. case w/4 rubber feat. 6 ft., 3 tend. blk. pew cord 
On/Off Witch. 6VW * 7 VO * 3-7/8-H - wt. 7 lbs. 

Part No. PS407D.$24.95 each 


POWER SUPPLY - 5VDC @ 7.5 AMP, 12VDC @ 1.5 AMP SWITCHING 

Input: 115VAC, 50-60Hz vt 3 amp/230VAC, 50Hz @1.6 amp. Fan velt./pewer supply solnct swit¬ 
ches (VI5/ 230y *C Ml input: 5V0C@ 7.6 amp, 12V0C ® 1.8 amp. 8 ft. blk. paw. cord. IIWWx 

Part No. PS94V0 .. *..$49.95 aach 


POWER PAC — Hoavy Duty Mum-Voltage Pewit Supply - 5VDC. 12V0C, 24VDC 
Output: + 5V0C @ 30A, + 12V0C @ 2A, -12VDC @ 4A 4 +24VDC @ 3A. Input: 115VAC. 7A, 
220VAC, 3.5A. Hog.: * .15% lino 4 load comb. Ripple: 10MV peak to paak (3MV RMS) Ovorvolt. 
prated.: 5V, -*-12V, -12V. Ovarcur. protect, incl. 15Y»"L x 6 r, H x 11-7/8 "0. Wt. 40 lbs. 

Put Mb. 288-018.......$89.95 each 


Sorensen Regulated Power Supplies 

Sorensen's open construction (SOC) power supplies are series-regulated solid-state 
systems, designed to provide regulated OC voltages at six levels (2-28 volt range). 
Units are open-framed on sturdy black anodized aluminum lor excellent mounting. 

FEATURES: 115/208/230 VAC Input @ 50-63Hz. Lew Ripple: 1.5mVrms, 5mV P-P 
max. Adjustable currant Imlt. Voltage adjustment control Temperitvre- 
compensatad circuitry. Optional over-voltage protection All schematics and 
spacillcitloni suppled with unit. Series A, 5, C, E have 3 mounting surfaces (Series 
F. bottom mounting 


5Y4” Mini-Floppy Disc Drive 

FOR TRS-80 MODEL I, III (Industry Standard) 
Features single or double dens ty. Recording | 
mode: FM single, MFM double density. | 
Power: +12VDC (±0.6V) 1.6 amps max., | 
5VDC (± 0.25V) 0.8 amps max. Unit as pic- | 
tured at left (does not incl. case, power supply I 
or cables). 30-page data book included. 
Weighs 3Vi pounds. Size: 5%”W x 8"D x 

Part No. f-fm/fed Qu.ntit,! Prico 

FD200.$179.95 

Single-sided, 40 tracks, 250K bytes capacity 

FD250.. $199.95 

Double-sided, 35 tracks, 438K bytes capacity 


SHIPMENT IN 24 HOURS ★ 
6:00 AM to 6:00 PM (PST) 
Call: (415) 592-8097 


JUMPER AND < 


Custom 
Jumpers/ 

STANDARD DIP JUMPERS 


924102 12 
924102 24 
924102 36 
92410*12 
924106 24 
924106 36 
924112-12 
924112 24 
924 M2 36 
92411612 
924116 24 
924116-36 
924122 12 
924122-24 1 
924122 36 
924126-12 
92412624 
924126 36 


16 »»9* •«<* 38' 
16 UouWvwW 12' 


24 v.n>e «nd 36'' 


24 douMttfK) 24" 



*IS 


924132 12 
924132 24 
924132-36 
92413612 
924136 24 
924136 36 


double end 12" 


STANDARD DB25 SERIES CABLES 

Now you can order DB25 P or S connectors with the 
cable necessary to fit your application. Choose from 
our standard flat cabie in 4-foot lengths. Call today. 
STANDARD CABLES 


Part No. 


DB25P-4 4 feet 1-DB2SP S 9.95 ea. 

DB25S 4 4 feei 1-D825S 10.95 aa. 

DB25P-4-P 4 feet 2 OB25P 16.95 ea. 

DB25P-4-S 4 feet I DB2SP/1-DB26S 17.95 aa. 

DB25S 4 S 4 feet 2-D82SS 18 95 ea 


$10.00 Minimum Ocder — U.S. Funds Only 
California Residents Add 6% Sales Tax 
Postage — Add 5% plus $1.50 Insurance 
Send S.A.S.E. for Monthly Sale Flyer! 


Spec Sheets — 25e each 
Send 88c Postage for your 
FREE 1982 JAMECO CATALOG 
Prices Subject to Change 



Mail Order Electronics - Worldwide 


ameco 


ELECTRONICS 


1355 SHOREWAY ROAD, BELMONT, CA 94002 
PHONE ORDERS WELCOME — (415) 592-8097 




• 36cfm free air delivery 

• 3.125” sq. x 1.665” depth 

• 10 vrs. cont. duty at 20 °C 

• 115V 50/60HZ 

• For Apple users 

PWS2107 U tMtwcuuMd) $ 9.95 ea. 

PWS2107F New.$14.95 ea. 



Muffin® Fan 

• 105cfm free air delivery 

• 4.68” sq. x 1.50” depth. 

• 10 yrs. cont. duty at 20 °C 

• Impedance protected, 
ambients to 70 °C 

• 115V 50/60HZ 14W Wt. 17 oz. 

MU2A1-U 2»S?fr«ed) »-®5 ea. 

MU2A1-N New.$14.95 ea. 


1/2 PRICE SALE! - COMPUTER GRADE CAPACITORS 


250 150 1.95 
500 200 2.49 

1.250 3 99 

1.500 25 1.95 

1.600 SO 2 09 

2,000 10 2 95 

2,100 200 2.95 

2.250 100 3 95 

2.300 33 2.95 

2.500 15 2 95 

3.000 25 1.95 

3.600 40 3.95 


4.500 SO 3.95 

5.500 25 4.49 

6,100 40 2.49 
7,000 60 4.95 

15 2.#S 

16 3.95 
19 4 95 
16 2 95 

_ 13 2.95 

14.000 35 3.95 
18.000 10 3 95 


10,00 


20.000 20 2 95 
21.000 15 3.95 
22,000 15 4 95 
23.000 7 1.95 

23,000 10 2.OS 
23,000 20 3 95 
24.000 20 2.95 
27,000 10 2.95 
32.500 25 4.95 
40.000 25 5.96 
42.000 10 4.95 


43,000 10 5.95 
45,000 5 5.95 
52.000 20 5.95 
55,000 15 5.95 

58,000 20 5 9S 

65,000 10 7.95 
73,500 5 7 95 

80,000 15 9.95 
90,000 10 I.9S 
120.000 15 10.95 
160,000 10 8.95 


OVER 200 OTHER VALUES AVAILABLE 


SALE! Just deduct 50% of price listed above! 
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CONCORD 

COMPUTER 

PRODUCTS 

1971 SO STATE COLLEGE - 

ANAHEIM. CALIF 92806 

(714)937-0637 **£ 

— — CHECK — M/O ^ 

gg N0 coo 

‘lO.MIN ORDER CA RES ADD 6 

freight, 


COMPUTERS 

ATARI" 800'“ 

COMPUTER SYSTEM 

400 w/ 16K $350 00 
800w/16K $699.00 
fj \ *800 Computer w/48K 

*»$ $825.00 

ATARI PERIPHERALS: 

Printer"825"- 650PO * Asteroids . 

Disk Dr 810 - 485°° * MissleConv^ 32 50 

Record. 410- 82P® . Sop.Brk.Out h « ■ ,, ^ ■ ■ 

Paddie ( P r> . 1695 Ass e^ Edit " 4 ^° I Diskette SALE!! 

Joysticklpr) 7 ; Star Raidefs-45f» ■ 

32k RAM- 17995 . Basketball- 28P° H Wab3Sh 

Basic Cart-49PO • Chess-329° ■ _t/ 

Other'ATARI Hard f Software Anil !! ■ 8 ,nch 

■■ ■ " ISS/SD * 22 . 00 * 25.00 

MONITORS I _ 

I SS/DD 27.40 3040 

ZENITH * ZVM-121 ■ DS/SD 0 34.90 

12in. 15MHz./GREEN Phos. f 

.$113.00.1 DS/DD 32.40 37.40 

19MHz./GREEN Phos. | fQTY PRICE AVAIL. | 

Non-Glare Screen *1 oa cfi H L — ” ** 

. fv..V..I Authorized Wabash Dist. 

BMC # BM-12A | i m I 

12in. 15MHz./GREEN Phos. 1 * SPECIALS * 

$gc QQ 

.• •.'.■ 3inch Mini FAN— 

AMDEK#CM-13 (COLOR I) I 2 m — $245 

13in./COLOR!! . B 8155—► $11.50 

$375.00 | ER 2501 —► $4.95 

AY51013A—► $2.95 

Diskette Storage BOX 1 8202 — J29 95 

*HARD PLASTIC* I 6522 “^ * 5 ” cn 

■ 2716f*5V)—► 14.50 

* (SRw) B 2732—► 18.95 

5 V 4 inch 2 . 9563 . I 50pinConnectors —^$3.25 

fl EPROM Eraser— ►169.95 

*4.75ea "fr I APPLE 

QTY. PRICE AVAIL. 


Bare Bones APPLEII 

w/o 

Keyboard 

=48K RAM= 

r m 

w/o 

oU. 

Pwr. Suppl 

r 


REAL-TIME CLOCK 
CALENDAR (MSM 5832) 

Description Mono Metal Gate CMOS 1C 
Feitvres 

Time, Month, Date. Year. 4 
’Day of Week 

* Bus Oriented 
*4 Bit Data Bus 
*4 Bit Address 
•P/W Hold Selec ♦ 

* Inter Signal 

* 32 768Khz. xtal Control 

* 5v Pow Sup 
•Low Power Dissipation 


<7.45 

e/ spec’s 

XTAL 


Microswitch: Power Supply: APPLE 
Keyboard/Pad-: 5amp.; • ReferenceManl. 

195.QO : *124.00 • *l8.oo 


0255 —*5.95 
8748 e —*3100 
3341PC —*2.00 
MM5060 — 35* 
MC6800 — 775 
MC6802 - *1495 
MC6850 —*4.50 
MC6821 —M.95 

8 Pos. DIP 
SWITCH 
1l.35ea. 

10pcs /$1O.OO 


*29500 

16K RAM 

* 105°° 

VIDEX 

VIDEOTERM 

80 column 

* 2950 ° 

KEYBOARD 

ENHANCER 

S12000 

CALIF COMP SYS 

APPLE 

CLOCK 

*12400 

TERMINAL 


SOPOC 


%> tf. 

H89.00 


COMPONENTS 



NO P.O.BOX 
SHIPMENTS 


10 Surgis n liliitirnci 11 

THE MPD 117 

turns an ordinary 
outlet into a cont¬ 
rolled power source 

*79.50 

GLOBAL 

LPK-1: 

Logic Probe 
Kit - complete 
nothing extra 
to buy. Min. 
pulse width 
300nsec 


74SOO 35 
74S02 30 

74 SO 3 30 
74S04 45 

74 SO 5 65 
74SO0 40 

74S10 56 

74S1S 56 

74S20 65 

74S22 75 

74S30 35 

MS37 1 25 
MSS1 60 
74S65 96 

74S 74 66 
74S65 2 00 


74S06 

74S112 
74S132 
74 SI 30 
74S140 
74S150 
74S174 
MS 175 
74S101 
74 S102 
MS 180 
MS240 
74S244 
MS471 
74S472 


1702 4 25 0/3 95*4 

2700 2 95 0/2 65m 

271615V) 5 00 0/4 50m 

TMS2716 8 96 0/0 00*a 

273215V) 10 50 0/9 25m 

TMS2532 11 50 0/10 25m 


Bln:» «» 

STATIC RAMS 

311 Iff ?m-: 

(114 26 O 4/14 00 

M14L, 200ns 2 A'i oSt, 



1982’ 

1 1 C MASTER 

2 Vols. 

$ 59.95 
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ALL SALES ARE MADE SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. A COPY OF THIS WARRANTY IS AVAILABLE FREE, ON REQUEST. 


DIGITAL RESEARCH COMPUTERS 

(214) 271-3538 


32K S-100 EPROM CARD 

NEW! 




USES 2716 s 

Blank PC Board - $34 

ASSEMBLED & TESTED 
ADD $30 

SPECIAL: 2716 EPROM’s (450 NS) Are $9.95 Ea. With Above Kit. 


KIT FEATURES: 

1 Uses +5V only 2716 (2Kx8) EPROM s 

2. Allows up to 32K of software on line! 

3. IEEE S-100 Compatible. 

4 Addressable as two independent 16K 
blocks. 

5. Cromemco extended or Northstar bank 
select. 

6. On board wait state circuitry if needed. 


7 Any or all EPROM locations can be 
disabled 

8 Double sided PC board, solder-masked, 
silk-screened. 

9 Gold plated contact fingers 

10. Unselected EPROM’s automatically 
powered down for low power. 

11 Fully buffered and bypassed. 

12 Easy and quick to assemble. 


64K SI00 STATIC RAM 

*349°!, 


KIT 


NEW! 


LOW POWER! 

RAM OR EPROM! 

BLANK PC BOARD 
WITH DOCUMENTATION 
$55 

SUPPORT ICs + CAPS 
$17.50 

FULL SOCKET SET 
$14.50 

FULLY SUPPORTS THE 
NEW IEEE 696 SI00 
STANDARD 
(AS PROPOSED) 

FOR 56K KIT $299 
ASSEMBLED AND 
TESTED ADD $40 



FEATURES: 

★ Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. 

★ Fully supports IEEE 696 24 BIT Extended 
Addressing. 

★ 64K draws only approximately 500 MA. 

★ 200 NS RAMs are standard. (TOSHIBA makes 
TMM 2016s as fast as 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) 

★ SUPPORTS PHANTOM (BOTH LOWER 32K 
AND ENTIRE BOARD). 

★ 2716 EPROMs may be installed in any of top48K. 

★ Any of the top 8K (E000 H AND ABOVE) may 
be disabled to provide windows to eliminate 
any possible conflicts with your system monitor, 
disk controller, etc. 

★ Perfect for small systems since BOTH RAM and 
EPROM may co-exist on the same board. 

★ BOARD may be partially populated as 56K. 


16K STATIC RAM KIT-S 100 BUSS 


64K SS-50 STATIC RAM 


PRICE CUT! 




$ 2590 ° 


KIT FEATURES 

1 Addressable as four separate 4K Blocks. 

2 ON BOARD BANK SELECT circuitry. (Cro- , A(/ ~ A -r A *00 

memco Standard 1 ). Allows up to 512K on line! BLANK PC BOARD W/DATA $33 

3 Uses 2114 (450NS) 4K Static Rams. . pppicn c corkFT cct.c-io 

4 ON BOARD SELECTABLE WAIT STATES LOW PROFILE SOCKET SE I 512 

5. Double sided PC Board, with solder mask and SUPPORT IC’S & CAPS-$19 95 
silk screened layout. Gold plated contact fingers 

6. All address and data lines fully buffered 

7 Kit includes ALL parts and sockets 

8 PHANTOM is jumpered to PIN 67 

9 LOW POWER: under 1.5 amps TYPICAL from 
the +8 Volt Buss 

10. Blank PC Board can be populated as any 
multiple of 4K. 


ASSEMBLED & TESTED-ADD $35 


OUR #1 SELLING 
RAM BOARD! 


(48K KIT) 


NEW! 

LOW POWER! 
RAM OR EPROM! 

BLANK PC BOARD 
WITH 

DOCUMENTATION 

$52 

SUPPORT ICs + CAPS 
$18.00 

FULL SOCKET SET 
$15.00 

56K Kit $309 
64K Kit $359 
ASSEMBLED AND 
TESTED ADD $40 



FEATURES: 

★ Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. 

★ Fully supports Extended Addressing. 

★ 64K draws only approximately 500 MA. 

★ 200 NS RAMs are standard. (TOSHIBA makes 
TMM 2016s as fast as 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) 

★ Board is configured as 3-16K blocks and 8-2K 
blocks (within any 64K block) for maximum 
flexibility. 

★ 2716 EPROMs may be installed anywhere on 
Board. 

★ Top 16K may be disabled in 2K blocks to avoid 
any I/O conflicts. 

★ One Board supports both RAM and EPROM. 

★ RAM supports 2MHZ operation at no extra 
charge! 

★ Board may be partially populated in 16K 
Increments. 


STEREO! ten, 

S-100 SOUND COMPUTER BOARD 


At last, an S-100 Board that unleashes the full power of two 
unbelievableGeneral InstrumentsAY3-8910NMOS computer 
sound IC’s. Allows you under total computer control to 
generate an infinite number of special sound effects for 
games or any other program. Sounds can be called in BASIC. 
ASSEMBLY LANGUAGE, etc. 

KIT FEATURES: 

* TWO Gl SOUND COMPUTER IC'S. 

* FOUR PARALLEL I/O PORTS ON BOARD 

* USES ON BOARD AUDIO AMPS OR YOUR STEREO. 

* ON BOARD PROTO TYPING AREA. 

* ALL SOCKETS. PARTS AND HARDWARE ARE INCLUDED 


COMPLETE KIT! 

$3495 

(WITH DATA MANUAL) 


BLANK PC 
BOARD W/DATA 
$31 


SPECIAL PURCHASE! 

UART SALE! 

TR1602B - SAME AS TMS6011, 
AY5-1013, ETC. 40 PIN DIP 


* PC BOARD IS SOLDERMASKED, SILK SCREENED. WITH GOLD CONTACTS. 

* EASY. QUICK, AND FUN TO BUILD. WITH FULL INSTRUCTIONS. 

* USES PROGRAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY. 

Both Basic and Assembly Language Programming examples are included 

SOFTWARE: 

SCL TB is now available! Our Sound Command Language makes writing Sound Effects programs 
a SNAP! SCL** also includes routines for Register-Examine-Modify, Memory-Examine-Modify, 
and Play-Memory. SCL"* is available on CP/M* compatible diskette or 2708 or 2716. Diskette - 
$24.95 2708 - $19.95 2716 - $29.95. Diskette includes the source. EPROM S are ORG at 
E000H. (Diskette is 8 Inch Soft Sectored) 



$295 


EACH 


4 For $ 10 00 


CRT CONTROLLER CHIP 
SMC #CRT 5037. PROGRAMMABLE FOR 80 x 24, ETC. VERY RARE 
SURPLUS FIND. WITH PIN OUT. $12.95 EACH. 


4K STATIC RAM 

National yM5257. Arr anged 4K x 1. +5V, 18 PIN DIP. A 

Lower Poi^ mM 1 Rl^enpjt for^TMS 4044. 450 NS. 
Several Boards SUPER 

SURPLUS PURCHASE! PRIME 

8 FOR $16 32 FOR $59.95 


NEW! G.l. COMPUTER SOUND CHIP 

AY3-8910. As featured in July, 1979 BYTE! A fantastically powerful Sound & Music | 
Generator. Perfect for use with any 8 Bit Microprocessor. Contains: 3 Tone Channels, 
Noise Generator. 3 Channels of Amplitude Control. 16 bit Envelope Period Control, 2-8 I 
Bit Parallel I/O. 3 D to A Converters, plus much more! All in one 40 Pin DIP. Super easy ] 
interface to the S-100 or other busses. $11.95 PRICE CUT! 

SPECIAL OFFER: $ 14. 95 each Add $3 for 60 page Data Manual. 


Digital Research Computers 

^ (OF TEXAS) 1 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 


TERMS: Add $2.00 postage. We pay balance. Orders under $15 add 75$ 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% | 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
85$ for insurance. 


•TRADEMARK OF DIGITAL RESEARCH. 


WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 




































IBM and APPLE COMPATIBLE BOARDS! 

STB-80™ APPLE VIDEO BOARD 



FEATURES: 


s 259 

ASSEMBLED 
& TESTED 


SOFTWARE 

#1 DOS TOOL KIT PATCH DISKETTE 

This patches the APPLE EDITOR & ASSEMBLER for use with the STB-80. 

$24.95 

#2 APPLE WRITER PATCH DISKETTE 
This patches the APPLE WRITER WORD PROCESSOR package for use with 
the STB-80. $24.95 


24 x 80 Display 

Direct Keyboard Entry for Lower Case and 
Special Characters 
Line Graphics 

Software Screen Switch to Standard Apple 
Emulates all Basic Screen Formatting 
Commands 

Compatible with PASCAL & CP/M 
Software Controllable Inverse Video by 
Character & Screen 


Hew 


APPLE MEMORY EXPANSION 

STB-16™ 16K BOARD 

★ Assembled & Tested 

★ Increases 48K to 64K 

★ Compatible with PASCAL, CP/M DOS 3.3, 
PILOT, COBOL. FORTRAN, VISICALC, INT. 
BASIC, APPLE SOFT BASIC, etc. 

★ Easy to Install. Plug in and Go No Cables. 

No chips to Remove. 

★ Expandable to 64K 

*139 

16K A & T 

(64K UPGRADE FOR STB-16 IS $189) 


BOARDS 

STB-64™ 
64K BOARD 

$ 299 

64K A & T 



★ Assembled and Tested 

★ Uses 64K RAMS 

★ Four STB-16’s on one Card 

★ Software Bank Selectable 

★ Compatible with 16K RAM Card Software 

★ DOS 3.3 Support Disk FREE with Purchase 


STB-128™ 128K APPLE BOARD 

MULTI PURPOSE MEMORY BOARD & DISK SIMULATOR 


★ 128K of Expansion Memory 

★ Includes DOS 3.3 Support Disk 

★ Eight STB-16’s on one Card 

★ Processor Port for Direct Access 
Control 

★ Uses 64K RAMS 


*549 

128K A & T 


STB DOS 3.3 SUPPORT PROGRAM DISK 

Disk Emulator (1 STB-128 or 2 STB-64 Req) 

Disk “Cache” (1 STB-128 or 2 STB-64 Req) 

Fast Basic Loader SOQ95 

Memory Tester „ TD .. 

DOS Relocater (Free 8K for Basic) l FREE 
Picture Flipper/Saver or STB ' Z8 I 

VISICALC EXPANSION SOFTWARE 

Expands Visicalc 3.3 using our STB 64/128 memory cards. 
145K work space using our STB 128 or 85K with our STB 64. 
Simple one step operation. p r j ce *79 95 


'Hew IBM PC MEMORY EXPANSION BOARDS Hew 

IBM to 256K Using 



PUT UP TO 256K ON LINE 
IN YOUR IBM P.C.! 

64K - $ 349 (STB-1164) 
128K — S 519 (STB-1128) 
192K — 5 649 (STB-1192) 

ALL ASSEMBLED & TESTED 

EXPANSION KIT TO GO FROM 64K 
TO 192K IS *325. 


★ Expand Your 
Only one Slot. 

★ Available in 64. 128. or 192K Sizes 

★ Easy to Install. Use in Any of the 5 
Expansion Slots 

★ Mounting Bracket, Included for 
Secure, Reliable Operation 

★ Parity — All Three Models 
Support Parity Error Testing 

★ One Year Limited Warranty on all 
Boards 


IBM PC TM OF IBM CORP. APPLE AND APPLEWRITER TM OF APPLE COMPUTERS. CP/M TM OF DIGITAL RESEARCH COMPUTERS IS PROUD TO BE ANNOUNCED AS THE NATIONAL MAIL ORDER 

DIGITAL RESEARCH. VISICALC TM OF VISICORP. OUTLET FOR THE FINE LINE OF S.T.B. “SIMPLY THE BEST’ BOARDS. 

Digital Research Computers 

w (OF TEXAS) 1 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 

TERMS: Add $2.00 postage. We pay balance. Orders under $15 add 75<P 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
85C for insurance. 






























CALENDAR 


Computers in Education 

The second annual Computers in Education Workshop will 
be held at Stroudsburg State College, East Stroudsburg, PA, 
Aug. 9-13. 

The workshop is designed for elementary and secondary 
school teachers and administrators, covering over a dozen top¬ 
ics. The program will present studies in computer literacy, 
word processing, administrative applications, evaluating com¬ 
puter software, evaluating equipment, writing instructional 
programs, writing specifications for computers, PILOT, using 
computers in the classroom, computer graphics, interactive 
video, computers in music and computers in the sciences and 
humanities for both elementary and secondary classrooms. 

Both undergraduate and graduate credit is available through 
the workshop. 

For further information please contact Dr. Terry C. Giffel, As¬ 
sociate Professor, Department of Educational Communications 
and Technology, East Stroudsburg State College, East 
Stroudsburg, PA 18301. 717-424-3737. 


Word Processing/Information Systems Expo 

The Word Processing/Information Systems Expo, which was 
scheduled for Sept. 21 and 22, has been rescheduled for fall 
1983. The emphasis of the 1983 conference is on increasing 
productivity through integrated office systems, going steps 
beyond simple office automation. 

For more information or to reserve booth space please call 
Joseph P. Rubel, National Trade Productions, Inc., 91418 
Annapolis Road, Lanham, MD 20706. 301-459-8383. 


Business Equipment Show 

The 18th Annual Business Equipment Show will be present¬ 
ed by the San Francisco Chapter of the Administrative Manage¬ 
ment Society on Aug. 17-19. This event will provide an oppor¬ 
tunity to review and evaluate new offerings among computers, 
computer accessories, word processors, office systems, copiers, 
service and supplies. 

For further information contact Emma Lee, AMS-SF Chair¬ 
man, 900 Chestnut St. # 404, San Francisco, CA 94109. 
415-776-4875. 


Journal of Computers Reading & Language 
Arts 

A new quarterly. The Journal of Computers Reading & Lan¬ 
guage Arts (CRLA), is ready to receive papers. The journal’s 
purpose is to support the rapidly growing interest in computers 
and their relationship to reading, language arts and related is¬ 
sues. The theme of the journal will be pragmatic in perspective. 
It will emphasize presenting papers which have clear class¬ 
room/teaching implications. 

Papers or requests for information should be sent to Gerald H. 
Block, CRLA, PO Box 13039, Oakland, CA 94661. 


PC + 1—An IBM Personal Computer 
Convention 

PC + 1, the annual convention and exhibition sponsored by 
Personna, the National Association for users of the IBM PC, will 
be held Sept. 8-11 at the Golden Nugget Hotel-Casino, Atlantic 
City, NJ. The convention will feature exhibits of products, pro- 
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grams and games for the IBM Personal Computer user. 

For exhibition information contact Atlantic Data Supply 
Corp., Highway 88, Brick, NJ 08723, 201-840-8778; for Person¬ 
na membership information contact Personna Computer Asso¬ 
ciation, PO Box 759, Point Pleasant, NJ 08742. 

Exhibits are open to the public and cost $12 if registered or 
$15 at the gate. 


NJ Microcomputer Show and Flea Market 

The NJ Microcomputer Show and Flea Market will be held 
Sept. 11 and 12 at the Holiday Inn (North), North Passenger Ter¬ 
minal of Newark International Airport, Newark, NJ. This show 
will include over 50 commercial exhibitors and 250 flea market 
sellers. Registration is $5, with no charge for children under 12 
years of age. 

For additional information contact Kengore Corp., 3001 Rte. 
27, Franklin Park, NJ 08823. 201-297-2526. 


PerCompAsia 82 

The first Southeast Asian personal computer hardware and 
software show will be held October 20-23 at the Hyatt Conven¬ 
tion Center in Singapore. 

For further information contact Overseas Exhibition Services 
Ltd., 11 Manchester Square, London, W1M 5AB, England. Tele¬ 
phone: 01-486 1951, Telex: 24591 Montex. 


FLINT Conference 

The Goethe Institute, San Francisco, and the Defense Lan¬ 
guage Institute, Monterey, will co-sponsor the FLINT (Foreign 
Language Instructional Technology) Conference in Monterey, 
CA, Sept. 21-24. 

This conference will address the application of electronic 
technology (computer, video and audio systems) for the im¬ 
provement of foreign language teaching. For information con¬ 
tact Goeth Institute, 530 Bush St., San Francisco, CA 94108. 
415-391-0370. 


Peripherals ’82 

The first International Peripheral Equipment and Software 
Exposition (Peripherals ’82) will be held Sept. 29, 30 and Oct. 1 
at the Anaheim Convention Center, Anaheim, CA. 

For more information on exhibiting or visiting Peripherals 
’82 contact Cahners Exposition Group, 222 West Adams St., 
Chicago, 1L 60606. 312-263-4866, Telex: 256148. 


The Fifth Annual Personal Computer World 
Show 

The fifth annual Personal Computer World Show will be held 
at Barbican Center, London, England, Sept. 9-12, and will in¬ 
clude a wide range of exhibits oriented toward the business, 
scientific, educational and hobbyist markets. 

For more information contact Tim Collins, Montbuild Ltd., 11 
Manchester Square, London W1M 5AB. Telephone: 01-486 
1951, Telex: 24591, Montex G. 



























A USER GUIDE TO THE UNIX SYSTEM by Jean Yates 
and Rebecca Thomas. Here at last is a clearly written 
book that allows you to use the Unix operating system 
easily, and at a fraction of the time it previously took. If 
you’re using, evaluating or simply curious about this sys¬ 
tem, this is your book. BK1242 $15.99 

WORDSTAR MADE EASY by Walter A. Ettlin. Now Word¬ 
Star is as simple to learn as it is easy to use. This book 
teaches WordStar in 14 easy lessons, saving hours of 
hard work, it comes with a convenient pull-out Command 
Card. BK1239 $7.95 

INTRODUCTION TO WORD PROCESSING by Hal 

Glatzer. This book explains in plain language what a 
word processor can do, how to use one, how it improves 
productivity—especially in businesses that handle lots 
of words—and how to buy one wisely. No technical 
knowledge required, for all first-time users and those 
considering purchasing a word processor. BK1238 $12.95 


NEW NEW 


AMcmcomputer 

QataGommunication 



JJAJJXIJ 


1,6am Digital 
Electronics While 
Building Your Own 
Computer! 


KILOBAUD KLASSROOM—by George Young and Peter 
Stark. Learning electronics theory without practice isn’t 
easy. And it's no fun to build an electronics project that 
you can t use. Kilobaud Klassroom the popular series 
first published in Kilobaud Microcomputing, combines 
theory with practice. This is a practical course in digital 
electronics. It starts out with very simple electronics 
projects, and by the end of the course you’ll construct 
your own working microcomputer! 

Authors Young and Stark are experienced teachers, 
and their approach is simple and direct. Whether you’re 
learning at home or in the classroom, this book provides 
you with a solid background in electronics—and you’ll 
own a computer that you built yourself! BK7386 $14.95 


TOOLS & TECHNIQUES FOR ELECTRONICS-by A. A 

Wicks is an easy-to-understand book written for the 
beginning kit-builder as well as the experienced hob¬ 
byist. It has numerous pictures and descriptions of the 
safe and correct ways to use basic and specialized tools 
for electronic projects, as well as specialized metal¬ 
working tools and the chemical aids which are used in 
repair shops. BK7348 $4.95.* 


MICROCOMPUTER DATA COMMUNICATIONS 
SYSTEMS by Frank J. Derfler. This text has a lot of 
good information on message systems and informa¬ 
tion utilities; the fundamentals of data communica¬ 
tions, modems, terminals, and software for specific 
microcomputers. Interesting and informative for the 
beginner, yet a good reference for the experienced 
data communications user. BK1243 $12.95 


Special Interests 


THE CUSTOM TRS-80 AND OTHER MYSTERIES—by 

Dennis Kitsz. More than 300 pages of TRS-80 customiz¬ 
ing information. With this book you'll be able to ex- 

g lore your computer like never before. Want to turn an 
track into a mass storage unit? Individual reverse 
characters? Replace the BASIC ROMs? Make Music? 
High speed, reverse video, Level I and Level II? Fix it if 
it breaks down? All this and much, much more. Even if 
you have never used a soldering iron or read a circuit 
diagram, this book will teach you how! This is the 
definitive guide to customizing your 80! BK1218 
$29.95.* 


BASIC FASTER AND BETTER AND OTHER MYS¬ 
TERIES—by Lewis Rosenfelder. You don't have to 
learn assembly language to make your programs run 
fast. With the dozens of programming tricks and 
techniques in this book you can sort at high speed, 
swap screens in the twinkling of an eye, write INKEY 
routines that people think are in assembly language 
and add your own commands to BASIC. Find out how 
to write elegant code that makes your BASIC really 
hum, and explore the power of USR calls. BK1221 
$29.95.* 


THE CP/M HANDBOOK (with MP/M)-by Rodnav Zaks 
A complete guide and reference handbook for CP/M — 
the industry standard in operating systems. Step-by- 
step instruction for everything from turning on the 
system and inserting the diskette to correct user 
discipline and remedial action for problem situations. 
This also includes a complete discussion of all ver¬ 
sions of CP/M up to and including 2.2, MP/M and 
CDOS. BK1187 $14.95* 

TRS-80 DISK AND OTHER MYSTERIES—by Harvard C. 
Pennington. This is the definitive work on the TRS-80 
disk system. It is full of detailed “How to use," infor¬ 
mation with examples, samples and in-depth explana¬ 
tions suitable for beginners and professionals alike 
The recovery of one lost file is worth the price alone. 
BK1181 $22.50.* 

MICROSOFT BASIC DECODED AND OTHER MYSTER¬ 
IES—by James Farvour. From the company that 
brought you TRS-80 DISK AND OTHER MYSTERIES. 
Contains more than 6500 lines of comments for the dis¬ 
assembled Level II ROMs and six additional chapters 
describing every BASIC subroutine, with assembly lan¬ 
guage routines showing how to use them. Flowcharts 
for all major routines give the reader a real in¬ 
sight into how the interpreter works. BK1186 $29.50.* 
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UNDERSTANDING AND PROGRAMMING MICRO- 
COMPUTERS—A valuable addition to your computing 
library. This two part text includes the best articles that 
have appeared in 73 and Kilobaud Microcomputing 
magazines on the hardware and software aspects of 
microcomputing. Well known authors and well struc¬ 
tured text helps the reader get involved. BK7382 $10.95.* 

SOME OF THE BEST FROM KILOBAUD/MICRO¬ 
COMPUTING—A collection of the best articles that 
have recently appeared in Kilobaud/MICROCOMPUT- 
ING. Included is material on the TRS-80 and PET 
systems, CP/M, the 8080/8085/Z80 chips, the ASR-33 
terminal. Data base management, word processing, 
text editors and file structures are covered too. Pro¬ 
gramming techniques and hardcore hardware con¬ 
struction projects for modems, high speed cassette 
interfaces and TVTs are also included in this large for¬ 
mat, 200 plus page edition. BK7311 $10.95.* 

DON’T (or How to Care for Your Computer)—by Rod- 
nay Zaks. In plain language, with numerous illustra¬ 
tions, this book tells all thedo's and don't's of the care, 
preservation and correct operation of the small com¬ 
puter system. Specific chapters cover each piece of 
hardware and software, as well as safety and security 
precautions and help for problem situations. Have 
your computer work right the first time and keep it 
working. No technical background required. For all 
computer users. BK1237 $11.95. 

YOUR FIRST COMPUTER-by Rodnay Zaks. Whether 
you are using a computer, thinking about using one or 
considering purchasing one, this book is indispen¬ 
sable. It explains what a computer system is, what it 
can do, how it works and how to select various compo¬ 
nents and peripheral units. It is written in everyday lan¬ 
guage and contains invaluable information for the nov¬ 
ice and the experienced programmer. (The first edition 
of this book was published under the title “An In¬ 
troduction to Personal and Business Computing” ) 
BK1191 $8.95* 

MICROPROCESSOR INTERFACING TECHNIQUES— 

by Austin Lesea & Rodnay Zaks—will teach you how to 
interconnect a complete system and interface it to all 
the usual peripherals. It covers hardware and software 
skills and techniques, including the use and design of 
model buses such as the lEEt 488 or S-100 BK1037 
$17.95.* 



AN INTRODUCTION TO MICROCOMPUTERS, VOL. 1 
—2nd Edition completely revised. Dedicated to the 
basic concepts of microcomputers and hardware theo¬ 
ry. The purpose of Volume I is to give you a thorough 
understanding of what microcomputers are. From 
basic concepts (which are covered in detail), Volume I 
builds the necessary components of a microcomputer 
system. This book highlights the difference between 
minicomputers and microcomputers. BK1030 $12.99.* 

THE NEW HOBBY COMPUTERS-This book takes it 
from where Hobby Computers Are Here! leaves off, with 
chapters on Large-Scale Integration, how to choose a 
microprocessor chip, an introduction to programming, 
low-cost I/O for a computer, computer arithmetic, check¬ 
ing memory boards ...and much, much more! Don’t 
miss this tremendous value! BK7340 Only $4.95.* 

AN INTRODUCTION TO MICROCOMPUTERS, VOL. 0 

—The Beginner’s Book—Written for readers who know 
nothing about computers—for those who have an in¬ 
terest in how to use computers—and for everyone else 
who must live with computers and should know a little 
about them. The first in a series of 4 volumes, this book 
will explain how computers work and what they can do. 
Computers have become an integral part of life and 
society. During any given day you are affected by com¬ 
puters, so start learning more about them with Volume 
0. BK1130 $7.95.* 

HOBBY COMPUTERS ARE HERE!—If you want to come 
up to speed on how computers work— hardware and 
software—this is an excellent book. It starts with funda¬ 
mentals and explains the circuits and the basics of pro¬ 
gramming, along with a couple of TVT construction proj¬ 
ects, ASCII, Baudot, etc. This book has the highest rec¬ 
ommendations as a teaching aid. BK7322 $4.95.* 
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PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


*Use the order card in this magazine or itemize your order on a separate piece of paper and mail to Microcomputing Book Department • Peterborough NH 03458. Be sure 
to include check or detailed credit card information. NoC.O.D. orders accepted. All orders add $1.50 for first book, $1.00 each a 
mail. Please allow 4-6 weeks for delivery. Questions regarding your order? Please write to Customer Service at this address. 


3ugh 

00 each additional book, $10.00 per book foreign air- 


FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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TRS-80 ASSEMBLY LANGUAGE-by Hubert S. Howe, 
Jr. This book incorporates into a single volume all the 
pertinent facts and information you need to know to 
program and enjoy the TRS-80. Included are clear 
presentations of ail introductory concepts, completely 
tested practical programs and subroutines, details of 
ROM and RAM and disk operating systems, plus com¬ 
prehensive tables, charts and appendices. Suitable for 
the first time user or more experienced users. BK1217 
$9.95.* 

INSIDE LEVEL II—For machine language program¬ 
mers. This is a comprehensive reference guide to the 
Level II ROMs, allowing easy utilization of the 
sophisticated routines they contain. It concisely ex¬ 
plains set-ups, calling sequences, variable passage 
and I/O routines. Part II presents an entirely new com¬ 
posite program structure which unloads under the 
SYSTEM command and executes in both BASIC and 
machine code with the speed and efficiency of a com¬ 
piler. Special consideration is given to disk systems. 
BK1183 $15.95.* 

PROGRAMMING THE Z-80-by Rodnay Zaks. Here is 
assembly language programming for the Z-80 present¬ 
ed as a progressive, step-by-step course. This book is 
both an educational text and a self-contained 
reference book, useful to both the beginning and the 
experienced programmer who wish to learn about the 
Z-80. Exercises to test the reader are included. BK1122 
$15.95.* 

Z-80 ASSEMBLY LANGUAGE PROGRAMMING-by 

Lance A. Leventhal. This book thoroughly covers the 
Z-80 instruction set, abounding in simple programming 
examples illustrating software development concepts 
and actual assembly language usage. Features in¬ 
clude Z-80 I/O devices and interfacing methods, as¬ 
sembler conventions, and comparisons with 8080A/ 
8085 instruction sets and interrupt structure. 
BK1177 $16.99.* 

PROGRAMMING THE 8502 (Third Edition)-Rodnay 

Zaks has designed a self-contained text to learn pro¬ 
gramming, using the 6502. It can be used by a person 
who has never programmed before, and should be of 
value to anyone using the 6502. The many exercises 
will allow you to test yourself and practice the con¬ 
cepts presented. $13.95.* BK1005 

6502 APPLICATIONS BOOK-Rodnay Zaks presents 
practical-application techniques for the 6502 micropro¬ 
cessor, assuming an elementary knowledge of micropro¬ 
cessor programming. You will build and design your own 
domestic-use systems and peripherals. Self-test exer¬ 
cises included. BK1006 $12.95.* 


Cook Books 


CMOS 

COOKBOOK 





NANOS SYSTEM 
REFERENCE 

CARDS ■'••••ypAiT ' 

FOR APPLE II, WM'r f 
APPLE II 

PLUS, MODELS I, II, III 

o mi who iijij 

COLOR COMPUTER 

At last! No more flipping through the pages of the 
Basic manual! No more working through the maze 
of machine language instructions! These cards 


completely summarize the Basic and Assembler 
manuals! FEATURES INCLUDE: 
memory map, eyeball graphics, math instructions, 
basic commands, store instructions, basic func¬ 
tions, load instructions, basic statements, move in¬ 
structions, special keys, exchange instructions, 
print using examples, shift instructions, basic 
special characters, compare instructions, basic and 
assembler messages and codes, branch instruc¬ 
tions, basic facts, data alteration instructions, re¬ 
served words, I/O instructions, ROM routines, com¬ 
plete character chart with graphics and space-com¬ 
pression codes, hex-dec chart, control code cross- 
reference, assembler instructions commands and 
operators, screen line layout, editor commands & 
subcommands, condition code easy access. 
Designed as a fold-up, accordion-style card, fits in 
your pocket. Panels organized for optimum speed 


for reference. 

Model I: BASIC only FC1001 $2.95 

Model I: BASIC and Assembler FC1002 4.95 

Model II: BASIC and Assembler FC1005 5.95 

Model III: BASIC only FC1004 3.95 

Model III: BASIC and Assembler FC1003 5.95 

APPLE II: BASIC only FC1007 3.95 

APPLE II: BASIC + 6502 FC1008 4.95 


6502 


PET/CBM PERSONAL COMPUTER GUIDE—by Adam 
Osborne and Caroll Donahue. REVISED SECOND EDI¬ 
TION This is the book that will show you what the Com¬ 
modore PET or CBM can do and how to get your’s up 
and running. Designed as a self-teaching BASIC 
tutorial, the book will teach you both BASIC and CBM 
BASIC, yet it assumes no knowledge of computers or 
programming. Included are: complete operating in¬ 
structions, Description of all PET/CBM BASIC state¬ 
ments, optimal programming techniques and solutions 
to many programming problems. BK1231 $15.00 

SOME COMMON BASIC PROGRAMS, APPLE II EDI¬ 
TION—by Lon Poole et al. A powerful collection of fi¬ 
nancial, statistical, home management and mathemat¬ 
ics programs—76 in all —Each program is presented 
with BASIC source code, operating instructions and 
descriptions. If you're a beginning programmer you 
can learn from this book what well designed and 
documented programs look like. BK1232 $14.95 


UNDERSTANDING YOUR VIC VOL. 1:BASIC PROGRAM¬ 
MING—by David Schultz. For the beginning VIC pro¬ 
grammer—this book is full of examples and exercises 
(with expected results included as immediate feedback) 
that will help you to quickly and easily learn about the 
VIC. Included are chapters on program design with the 
use of pseudo code and data dictionaries to refine pro¬ 
gramming problems, and on VIC color and sound fea¬ 
tures. A fine learn-by-doing programming guide. 
BK1234 $11.95. 

6502 ASSEMBLY LANGUAGE PROGRAMMING-by 

Lance A. Leventhal. This book provides comprehen¬ 
sive coverage of the 6502 microprocessor assembly 
language. Leventhal covers over 80 programming ex¬ 
amples from simple memory load loops to complete 
design projects. Features include 6502 assembler con¬ 
ventions, input/output devices and interfacing 
methods and programming the 6502 interrupt system. 
BK1176 $16.99.* 


THE APPLE II USER’S GUIDE—by Lon Poole, Martin 
McNiff, and Steven Cook. This guide is the key to 
unlocking the full power of your Apple II or Apple II 
Plus. Topics include: “Applesoft and Integer BASIC 
Programming’’—especially how to make the best use 
of Apple’s sound, color and graphics capabilities. 
“Machine Level Programming,” "Hardware Features” 
—which covers the disk drive and printer, and “Ad¬ 
vanced Programming’’—describing high resolution 
graphics techniques and other advanced applications. 
Well organized and easy to use. BK1220 $15.00.* 


CMOS COOKBOOK—by Don Lancaster. Details the 
application of CMOS, the low power logic family 
suitable for most applications presently dominated by 
TTL. Required reading for every serious digital ex¬ 
perimenter! BK1011 $10.50.* 

TTL COOKBOOK—by Don Lancaster. Explains what 
TTL is, how it works, and how to use it. Discusses 
practical applications, such as a digital counter 
and display system, events counter, electronic stop¬ 
watch, digital voltmeter and a digital tachometer. 
BK1063 $9.50.* 

TVT COOKBOOK—by Don Lancaster. Describes the 
use of a standard television receiver as a micropro¬ 
cessor CRT terminal. Explains and describes charac¬ 
ter generation, cursor control and interface informa¬ 
tion in typical, easy-to-understand Lancaster style. 
BK1064 $9.95.* 


68000/6809 


6809 MICROCOMPUTER PROGRAMMING AND IN¬ 
TERFACING—by Andrew C. Staugaard, Jr. Getting in¬ 
volved with Tandy's new Color Computer? If so, this 
new book from the Blacksburg Group will allow you to 
exploit the awesome power or the machine’s 6809 mi¬ 
croprocessor. Detailed information on processor ar¬ 
chitecture, addressing modes, register operation, data 
movement, arithmetic logic operations, I/O and inter¬ 
facing is provided, as well as a review section at the 
end of each chapter. Four appendices are included 
covering the 6809 instruction set, specification sheets 
of the 6809 family of processors, other 6800 series 
equipment and the 6809/6821 Peripheral Interface 
Adapter. This book is a must for the serious Color Com¬ 
puter owner. BK1215 $13.95 * 

68000 MICROPROCESSOR HANDBOOK-by Gerry 
Kane. Whether you’re currently using the 68000, plan¬ 
ning to use it, or simply curious about one of the new¬ 
est and most powerful microprocessors, this hand¬ 
book has all the answers. A clear presentation of sig¬ 
nal conversions, timing diagram conventions, func¬ 
tional logic, three different instruction set tables, ex¬ 
ception processing, and family support devices pro¬ 
vides more information about the 68000 than the manu¬ 
facturer's data sheets. A stand alone reference book 
which can also be used as a supplement to An Intro¬ 
duction to Microcomputers: Vol. 2—Some Real Micro¬ 
processors. BK1216 $6.99.* 

68000 ASSEMBLY LANGUAGE PROGRAMMING-by 

Gerry Kane, et al. A straightforward self teaching text 
book on assembly language programming for the 68000 
microprocessor. This book contains the entire instruc¬ 
tion set, describes the function of assemblers and 
assembly instructions and discusses basic software 
development concepts. A large number of practical pro¬ 
gramming examples are included. BK1233 $16.99 


MICROCOMPUTING CODING SHEETS Microcomput¬ 
ings dozen or so programmers wouldn’t try to work 
without these handy scratch pads, which help prevent 
the little errors that can cost hours and hours of pro¬ 
gramming time. Available for programming is Assem¬ 
bly/Machine Language (PD1001), which has columns 
for address, instruction (3 bytes), source code (label, 
op code, operand) and comments; and for BASIC 
(PD1002) which is 72 columns wide. 50 sheets to a pad. 
$2.39 * 


BA8IC CODING 8HEET 



PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

*Use the order card in this magazine or itemize your order on a separate piece of paper and mail to Microcomputing Book Department • Peterborough NH 03458. Be sure 
to include check or detailed credit card information. No C.O.D. orders accepted All orders add $1.50 for first book, $1.00 each additional book, $10.00 per book foreign air¬ 
mail. Please allow 4-6 weeks for delivery. Questions regarding your order? Please write to Customer Service at this address. 


I-FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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Basic & Pascal 

INTRODUCTION TO TRS-80 LEVEL II BASIC AND 
COMPUTER PROGRAMMING-by Michael P Zabin- 
ski. Written by an experienced educator, this is the 
book for those beginners who want to learn about com¬ 
puters without having to become an expert. It has prac¬ 
tical programs, useful line-by-line comments, excel¬ 
lent flowcharts accompanied by line numbers and over 
200 exercises which help the reader assess progress, 
reinforce comprehension, and provide valuable prac¬ 
tical experience. BK1219 $10.95.* 


LEARNING TRS-80 BASIC-by David A. Lien. Dr. Lien, 
who is the author of THE BASIC HANDBOOK and the 
original Radio Shack LEVEL I USER’S MANUAL, has 
compiled a tutorial which includes portions of the 
original USER’S MANUAL, and most of LEARNING 
LEVEL II along with extensive additions. It will com¬ 
pletely cover the TRS-80 Models I, II, III, and 16 (sorry, 
not the color or pocket computers). It is, of course, writ¬ 
ten in the easy learning style which readers of Dr. 
Lien’s books have come to enjoy. BK1175 $19.95. 


THE BASIC HANDBOOK-SECOND EDITION —by 
David Lien. This book is unique. It is a virtual 
ENCYCLOPEDIA of BASIC. While not favoring one 
computer over another, it explains over 250 BASIC 
words, how to use them and alternate strategies. If a 
computer does not possess the capabilities of a need¬ 
ed or specified word, there are often ways to ac¬ 
complish the same function by using another word or 
combination of words. That’s where the HANDBOOK 
comes in. It helps you get the most from your com¬ 
puter, be it a “bottom-of-the-line” micro or an oversized 
monster. BK1174 $19.95.* 


BASIC BASIC (2ND EDITION)—by James S. Coan. This 
is a textbook which incorporates the learning of com¬ 
puter programming using the BASIC language with the 
teaching of mathematics. Over 100 sample programs 
illustrate the techniques of the BASIC language and 
every section is followed by practical problems. This 
second edition covers character string handling and 
the use of data files. BK1026 $10.50.* 


ADVANCED BASIC— Applications including strings and 
files, coordinate geometry, area, sequences and series, 
simulation and graphing and games. BK1000 $10.75.* 


INTRODUCTION TO PASCAL-by Rodnay Zaks. A 
step-by-step introduction for anyone wanting to learn 
the language quickly and completely. Each concept is 
explained simply and in a logical order. All features of 
the language are presented in a clear, easy-to- 
understand format with exercises to test the reader at 
the end of each chapter. It describes both standard 
PASCAL and UCSD PASCAL—the most widely used 
dialect for small computers. No computer or program¬ 
ming experience is necessary. BK1189 $14.95.* 

PROGRAMMING IN PASCAL-by Peter Grogono. The 
computer programming language PASCAL was the 
first language to embody in a coherent way the con¬ 
cepts of structured programming, which has been 
defined by Edsger Dijkstra and C.A.R. Hoare. As such, 
it is a landmark in the development of programming 
languages. PASCAL was developed by Niklaus Wirth 
in Zurich; it is derived from the language ALGOL 60 but 
is more powerful and easier to use. PASCAL is now 
widely accepted as a useful language that can be effi¬ 
ciently implemented, and as an excellent teaching 
tool. It does not assume knowledge of any other pro¬ 
gramming language and therefore suitable for an in¬ 
troductory course. BK1140 $12.95 * 





50 BASIC EXERCISES—by J. P. Lamoitier. This book is 
structured around the idea that the best way to learn a 
language is through actual practice. It contains 50 
completely explained exercises: statement and 
analysis of the problem, flowcharts, programs and ac¬ 
tual runs. Program subjects include mathematics, 
business, games, and operations research, and are 
presented in varying levels of difficulty. This format 
enables anyone to learn BASIC rapidly, checking their 
progress at each step. BK1192 $12.95*. 


GAMES 


Business 

THEORY Z—How American Business Can Meet the 
Japanese Challenge—by William Ouchi. Why are the 
Japanese catching up and surpassing American in¬ 
dustrial productivity? What allows Japanese in¬ 
dustrialists to offer guaranteed lifetime employment 
to their workforce? This book will help you understand 
the Theory Z managerial philosophy and its implica¬ 
tions for tne American corporate future. Examples are 
given of the American industrial giants already 
operating under Z-style management, and the impact 
of this style on the quality of their executives and 
workers is explored. A must for the alert businessman, 
large or small. BK1226 $12.95* 

SO YOU ARE THINKING ABOUT A SMALL BUSINESS 
COMPUTER—by Richard G. Canning and Nancy C. 
Leeper. For a well-organized manual on the process of 
selecting the right computer system for your small 
business, this text can’t be excelled. Designed to in¬ 
troduce the novice in data and word processing to the 
real benefits of computerization, the book is filled with 
money- and time-saving tips, photos of equipment, 
lists of suppliers, prices, explanations of computer ter¬ 
minology, and helpful references to additionalsources 
of information. Everyone contemplating a first com¬ 
puter installation should have this book. BK1222 
$14.00* 

PAYROLL WITH COST ACCOUNTING-IN BASIC- by 

L. Poole & M. Borchers, includes program listings with 
remarks, descriptions, discussions of the principle 
behind each program, file layouts, and a complete 
user’s manual with step-by-step instructions, flow¬ 
charts, and simple reports and CRT displays. Payroll 
and cost accounting features include separate pay¬ 
rolls for up to 10 companies, time-tested interac¬ 
tive data entry, easy correction of data entry errors, 
job costing (labor of distribution), check printing 
with full deduction and pay detail, and 16 differ¬ 
ent printed reports, including W-2 and 941 (in CBASIC). 
BK1001 $20.00.* 

SOME COMMON BASIC PROGRAMS- Published by 
Adam Osborne & Associates, Inc. Perfect for non¬ 
technical computerists requiring ready-to-use pro¬ 
grams. Business programs, plus miscellaneous pro¬ 
grams. Invaluable for the user who is not an experi¬ 
enced programmer. All will operate in the stand-alone 
mode. BK1053 $14.99 

PIMS: PERSONAL INFORMATION MANAGEMENT 
SYSTEM—Learn how to unleash the power of a 
sonal computer for your own benefit in this 
use data-base 


NEW 


NEW 


ANNOTATED BASIC-A NEW TECHNIQUE FOR NEO¬ 
PHYTES.—BASIC programming was supposed to be 
simple—a beginner's programming language which 
was so near to English that is could be easily 
understood. But, in recent years, BASIC has become 
much more powerful and therefore much more difficult 
to read and understand. BASIC simply isn’t basic 
anymore. 

Annotated BASIC explains the complexities of 
modern BASIC. It includes complete TRS-80* Level II 
BASIC programs that you can use. Each program is an¬ 
notated to explain in step-by-step fashion the workings 
of the program. Programs are flowcharted to assist 
you in following the operational sequence. And—each 
chapter includes a description of the new concepts 
which have been introduced. 

Annotated BASIC deals with the hows and whys of 
TRS-80 BASIC programming. How is a program put 
together? Why is it written that way? By observing the 
programs and following the annotation, you can devel¬ 
op new techniques to use in your own programs—or 
modify commercial programs for your specific use. 
Annotated BASIC Volume 1 BK7384 $10.95 
Annotated BASIC Volume 2 BK7385 $10.95 
Order Both Volumes and Save! BK738402 $18.95 



Money making 

HOW TO MAKE MONEY WITH COMPUTERS-ln 10 in¬ 
formation-packed chapters, Jerry Felsen describes 
more than 30 computer-related, money-making, high 
profit, low capital investment opportunities. 
BK1003 $15.00.* 

HOW TO SELL ANYTHING TO ANYBODY-According 

to The Guinness Book of World Records, the author, 
Joe Girard, is “the world’s greatest salesman.” This 
book reveals how he made a fortune—and how you 
can, too. BK7306 $2.25.* 

THE INCREDIBLE SECRET MONEY MACHINE-by 

Don Lancaster. A different kind of "cookbook” from 
Don Lancaster. Want to slash taxes? Get free vaca¬ 
tions? Win at investments? Make money from some¬ 
thing that you like to do? You'll find this book essential 
to give you the key insider details of what is really In¬ 
volved in starting up your own money machine. 
BK1178 $5.95.* 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


40 COMPUTER GAMES FROM KILOBAUD MICROCOM 
PUTING —Forty games in all in nine different categories. 
Games for large and small systems, and even a section 
on calculator games. Many versions of BASIC used and 
a wide variety of systems represented A must for the 
serious computer gamesman BK7381 $7.95.* 

BASIC COMPUTER GAMES—Okay, so once you get 
your computer and are running in BASIC, then what? 
Then you need some programs in BASIC, that’s what. 
This book has 101 games for you from very simple to 
real buggers. You get the games, a description of the 
games, the listing to put in your computer and a sam¬ 
ple run to show you how they work. Fun. Any one game 
will be worth more than the price of the book for the fun 
you and your family will have with it. BK1074 $7.50.* 

MORE BASIC COMPUTER GAMES-Edited by David 
H. Ahl. More fun in BASIC! 84 new games from the peo¬ 
ple who brought you BASIC Computer Games. In¬ 
cludes such favorites as Minotaur (battle the mythical 
beast) and Eliza (unload your troubles on the doctor at 
bargain rates). Complete with game description, list¬ 
ing and sample run. BK1182 $7.50.* 

WHAT TO DO AFTER YOU HIT RETURN - PCC’s first 
book of computer games...48 different computer 
games you can play in BASIC.. .programs, descrip¬ 
tions and many illustrations. Lunar Landing, Ham¬ 
murabi, King, Civel 2, Qubic 5, Taxman, Star Trek, 
Crash, Market, etc. BK1071 $16.50.* 
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No Job 
Too Big 


Wildcatters, 
Accountants 
Reach for PC 


Software Sampler 

A wide variety of software packages for 
the IBM PC are being developed and mar¬ 
keted these days. Starting things off is a 
package called Personal Computer Home 
Management System (PCHMS) by Ar¬ 
lington Software Systems. PCHMS 
manages a myriad of personal, house¬ 
hold and business details such as organ¬ 
izing and maintaining addresses, phone 
numbers, home inventory, credit cards, 
medical and dental records, insurance 
policies and other useful information. In 
addition you can define up to ten files for 
your own needs. PCHMS costs $89.95 
and is available from Arlington Software 
+ Systems, 97 Bartlett Ave., Arlington, 
MA 02174. Reader Service number 447. 

Basic Business Software, Inc. (PO Box 
26311, Las Vegas, NV 89126) is offering a 
package called Statistical Analysis. This 
package contains 24 statistical programs 
in the areas of regressions, distributions, 
hypothesis testing and probability. The 
price is $75 and includes a user’s manual 
and five-inch disk. Reader Service num¬ 
ber 448. 

Lifeboat Associates has announced a 
new software package for the IBM PC. 
The Emulator/86 is a CP/M emulator that 
lets you run software written for CP/M-86 
on the IBM PC with DOS. It allows you to 
run CP/M programs more quickly with 
faster program loading than with 
CP/M-86. Emulator/86 is $75. Lifeboat 
Associates, 1651 Third Ave., New York, 
NY 10028. Reader Service number 449. 


Business Software 

Four new products from VisiCorp’s 
popular VisiSeries software are now 
available for the IBM PC: VisiFile, Visi- 
Trend/Plot, VisiDex and Desktop/PLAN. 
Each of the programs has been cus¬ 
tomized to take advantage of the IBM PC 
features such as 80-character display, 
high-resolution graphics, and full key- 
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board and function keys. VisiFile, Visi- 
Trend/Plot and Desktop/PLAN are $300 
each; VisiDex is $250. VisiCorp, 2895 
Zanker Road, San Jose, CA 95134. Read¬ 
er Service number 453. 

MAIL-XI is an advanced mailing list 
system from Micro Architect, Inc. (96 
Dothan St., Arlington, MA 02174) that re¬ 
quires a dual disk system with 64K mem¬ 
ory and IBM DOS, monochrome display 
and a printer. The price is $288. Reader 
Service number 454. 

High Technology Software has re¬ 
leased three software packages. Job Con¬ 
trol System is for small to medium size 
companies in manufacturing, construc¬ 
tion or service industries and provides 
reports showing job status and the real 
costs of producing a product or providing 
a service. Price is $750. PACE (Prompt 
Accurate Cost Estimator) is a general es¬ 
timating product suitable for any re¬ 
petitive unit cost estimating. Price is 
$395. Gusher is a program designed to 
handle the accounting needs of oil and 
gas well operators. Price is $995. Contact 
High Technology Software Products, 
Inc., PO Box 14665, 2201 N.E. 63 St., 
Oklahoma City, OK 73113. Reader Ser¬ 
vice number 455. 

Accounting Plus, from Professional Mi¬ 
cro Systems, is an accounting package 
for the IBM PC running under CP/M-86. 
The package includes an integrated 
order entry, inventory control, sales 
analysis, purchase order, accounts pay¬ 
able, accounts receivable, payroll and 
general ledger. This software requires 
Professional Micro Systems’ 20 mega¬ 
byte hard disk for the IBM PC. Account¬ 
ing Plus and the disk subsystems are 
available from Professional Micro Sys¬ 
tems, Inc., Suite 3000, 4000 Mac Arthur 
Blvd., Newport Beach, CA 92660. Reader 
Service number 456. 

S.S.R. Corp. (1600 Lyell Ave., Roches¬ 
ter, NY 14606) is now offering INFO- 
TOR Y, an inventory management system 
for the IBM PC. INFOTORY accommo¬ 
dates 2600 inventory items on a two- 
drive system and has the capability of 


expanding an additional 1300 items for 
each drive that’s added. INFOTORY re¬ 
quires 64K, two disk drives and a 132- 
character printer. Price is $425. Reader 
Service number 457. 


Communications Software 

Move-It is a communications program 
for both IBM PC-DOS and CP/M-86 that 
allows you to transfer flies between IBM 
PCs. In addition, you can transfer files be¬ 
tween your IBM PC and any other com¬ 
puter that uses CP/M, MP/M, CP/M-86 
and MP/M-86 even if the computers use 
different disk formats. Move-It can trans¬ 
fer all data types over standard phone 
and RS-232 lines. Since the program 
doesn’t require an operator at the remote 
computer, data can be transferred at any 
time. Move-It is available from Woolf 
Software Systems, 23842 Archwood St., 
Canoga Park, CA 91307; price is $150. 
Reader Service number 450. 


Word Processing 

Micro Architect has released a text pro¬ 
cessing program, Word-11. It accepts lines 
of text interspersed with lines of format 
control information and formats the text 
into a document. Besides the basic for¬ 
matting commands, it also includes 
many advanced features. Word-11 is 
available from Micro Architect, Inc., 96 
Dothan St., Arlington, MA 02174; cost is 
$88. Reader Service number 451. 

Volks writer is a word processor de¬ 
signed specifically for the IBM PC by Life- 
tree Software, Inc. Volkswriter is self¬ 
teaching and was designed to be fast and 
easy to use. Volkswriter is written in 
Pascal and requires 64K memory. For ex¬ 
tensive writing, 128K memory is recom¬ 
mended. Cost is $195 from Lifetree Soft¬ 
ware, Inc., 177 Webster St., Suite 342, 
Monterey, CA 93940. Reader Service 
number 452. 
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J|^ ATARI 



ATARI 800 

16K ... $649 
32K ... $729 
48K ... $769 


410 Recorder.$76.00 

810 Disc Drive ..S449.00 

822 Printer.$269.00 

825 Printer.$589.00 

830 Modem.SI 59.00 

820 Printer.$259.00 

850 Interlace.$169.00 

New DOS 2 System.$29.00 

CX30 Paddle.$18.00 

CX40 Joy Stick.$18.00 

CX853 16K RAM.$77.95 

Microtek 16K RAM.$74.95 

Microtek 32K RAM.S119.95 

Ramdisk (128K).$429.95 

INTEC 32K Ram.$119.95 

INTEC 48K Ram.$219.95 

One year extended warranty.$70.00 

481 Entertainer.$69.00 

482 Educator.$130.00 

483 Programmer.$49.00 

484 Communicator.$344.00 



ATARI 400 

16K ...$269 
32K ...$389 
48K ...$489 


Visicalc.$179.00 

Letterperfect.$109.00 

Ricochet.$14.50 

Crush Crumble & Chomp.$24.00 

Star Warrior.$29.00 

Rescue at Rigel.$24.00 

Datestones .$16.00 

Invasion Orion.SI 8.50 

Mission Asteroid.$22.00 

MouskATTACK.$31.00 

The Next Step.$34.00 

Softporn.$27.00 

Wizzard & Princess.$29.00 

K BYTE Krazy Shoot Out (ROM).. S39.00 

Protector (Disk 32K).$24.00 

Jaw Breaker (on line disk).$27.00 

Ghost Hunter (cassette).$24.00 

Ghost Hunter (disk).$30.00 

PAC MAN.$35.00 

Centipede.$35.00 

Caverns of Mars.$32.00 



Texas 
Instruments 


HEWLETT 

PACKARD 


TI-99/4A s 299 


HP*85 $ 1899 


R.F. Modulator.$29.00 

Telephone Coupler.$169.00 

PHP1200 Peripheral Box.$199.00 

PHP1220 RS232 card.$143.00 

PH PI 240 Disk Controller.$199.00 

PHP1250 Disk Drive.$319.00 

PHP1260 32K RAM.$229.00 

Wired Remote Controllers(pair) .. $31.00 

32K Expansion.$329.00 

PHP Printer Solid State.$319.00 

Home Financial Decisions.$26.00 

Personal Record Keeping.$43.00 

Mailing List.$60.00 

Checkbook Manager.$18.00 

Tombstone City 21st Century_$34.00 

Munch Man.$34.00 

Tl Invaders.$34.00 

Car Wars.$34.00 


Computer 

Covers 

ATTRACTIVE COVERS FOR YOU 
COMPUTER AND DISK DRIVE 


Atari 400 .$6.99 

Atari 800 .$6.99 

Atari 810.,.$6.99 

All Atari Covers are Beige. 

Commodore VIC-20.$6.99 

Commodore 8032 .$14.99 

Commodore 8050/4040 .$10.99 


All Commodore Covers are Royal Blue. 

Monitors 


Amdek 

300G .$169.00 

Color I.$339.00 

Color II.$699.00 

Color III.$429.00 

NEC 

12" B&W.$169.00 

12" Color.$339.00 

Tl 10" Color.$349.00 

Zenith ZVM 121 (Green).$119.00 

BMC 12" Green.$85.00 


Televideo 


910.$579.00 

912C .$699.00 

920C .$749.00 

925C .S749.00 

950 . $939.00 

802 .SCall 

802H.$Call 

806 .SCall 

816.SCall 


Modems 


HP-86 .SCall 

HP-125.$1999.00 

HP-83.$1699.00 

HP-85 16K Memory Module.$169.00 

5V4" Dual Master Disc Drive ... $1769.00 

HP-87.$1769.00 

Hard Disk w/Floppy.$4349.00 

Hard Disk.$3440.00 

“Sweet Lips” Plotter.$1149.00 

80 Column Printer.$799.00 

87 CP/M ..$399.00 

87 128K Memory.$610.00 

87 Visicalc.$205.00 

125 & 85 Visicalc.$179.00 

HP41CV Calculator 

s 239 

41C.$189.00 

11C New Low Price.$79.00 

12C.$114.00 

34C.$114.00 

38C.$114.00 

HP-41 Printer.$340.00 

HPIL CALCULATOR PERIPHERALS 

IL Modual.$104.00 

Digital Cassette.$449.00 

Printer/Plotter.$419.00 

Card Reader.$164.00 

Optical Wand.$99.00 


Apple 

Call for availability and prices 
on all Apple computers and peripherals 


Printers 


Smith Corona TP1.$699.00 

Centronics 739-1 .$519.00 

Centronics 739-3.$619.00 

Diablo 630 Special.$1799.00 

Epson 

MX80 w/Graftrax.$449.00 

MX80FT .SCall 

MX100.SCall 

NEC 

8023.$549.00 

7710/7730 . $2399.00 

3510/3530 .$1789.00 

Okidata 

82A .$499.00 

83A .$749.00 

84.$1129.00 

Citoh Starwriter 

FI0-40 CPS.$1469.00 

FI0-55 CPS.SCall 

Prowriter .$479.00 


Synapse 

File Manager 800 .$79.95 

Dodge Racer.S19.00 

Chicken .$24.00 

Slime.$24.00 

Nautilus.$24.00 

Disk Manager.$24.00 

Fort Apocalypse.$24.00 

Assembler.$39.00 


Hayes 

Smart .$239.00 

Chronograph.$199.00 

Micromodem II.$279.00 

Micromodem 100.$309.00 

Novation Auto.S239.00 

D Cat.$169.00 

Cat.$159.00 


Talley 

8024-L.SI 629.00 

IDS 

Prism.SCall 

MPC Apple Parallel 

Board & Cable.$69.00 

2 Meter RS232-RS232 .$29.95 


Cables Available For Most 
Interfacing Purposes 



8032 s 1039 


4032 .$969.00 

4016.$769.00 

8096 Upgrade Kit.$369.00 

Super Pet.$1599.00 

2031 .$529.00 

8250 (Double Sided D. Drive)... $1699.00 
D9060 5 Megabyte Hard Disk ... $2399.00 
D9090 7.5 Megabyte Hard Disk .. $2699.00 

8050 .$1299.00 

4040 .$969.00 

8300 (Letter Quality).$1799.00 

8023 .$769.00 

4022 . $499.00 

Pet to IEEE Cable.$37.00 

IEEE to IEEE Cable.$46.00 

Tractor Feed for 8300 .$240.00 

SOFTWARE 

Commodore Magis 

BPI Professional Software 

Visicorp Creative Software 



VIC 20 
$ 239 

Call for price and availability of 
VIC-64 


16K VIC Expansion.$99.00 

Commodore Catassette.$69.00 

Disk Drive.$499.00 

VIC Graphic Printer.$339.00 

3K Memory Expander.$32.00 

8K Memory Expander.$53.00 

RS232C Terminal Interface.$43.00 

VIC IEEE-488 Interface.$86.00 

VIC 20 Super Expander.$53.00 

Programmers Reference Guide .. $15.00 

Introduction to Computing.$19.00 

Introduction to BASIC Programming$19.00 

Household Finance.$27.00 

VIC Games.$19.00 

VIC Home Inventory.$13.00 

VIC Rec/Ed II.$13.00 

Terminal.$13.00 

Un Word.$13.00 

Grafix Menagerie.$11.00 

VIC PICS.$15.00 

Ticker Tape.$13.00 

Banner Headliner.$13.00 

RS 232 .$39.00 

Super Slot.$23.00 

VIC Avengers.$23.00 

Super Allen.$23.00 

Super Lander.$23.00 

Draw Poker.$23.00 

Midnite Drive.$23.00 

VIC 1910 Radar Rat Race.$23.00 


east computer mail order west 

800-233-8950 CALLTOLL FREE 800-648-3311 


477 East Third Street 
Williamsport, PA 17701 
(717) 327-9575 

Patricio Habla Espanol 


In-stock items shipped same day you call. No risk, no deposit on 
C.O.D. orders. Pre paid orders receive free shipping within the 
continental United States with no waiting period for certified checks 
or money orders. All prices shown are cash prices add 3% for 
Mastercard and Visa. NV and PA residents add sales tax. All items 
subject to availability and price change. 


P.O. Box 6689 
Stateline, Nevada 89449 
(702) 588-5654 

Franco Habla Espanol 
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The RAMCard from Microsoft. 



Maxi-RAM expansion board from Memory Technologies, Inc. 


Memory Expansion Boards 

Expansion memory boards for the IBM 
PC abound this month. Microsoft is offer¬ 
ing an expandable plug-in memory sys¬ 
tem called RAMCard. RAMCard includes 
a board with up to 256K of RAM, a disk 
that enables the computer to use some or 
all of the memory as RAMDrive for disk 
I/O, and a manual. RAMCard is avail¬ 
able in 64, 128, 192 and 256K configura¬ 
tions priced from $495 to $1095. A 
64K upgrade kit is $200. Reader Ser¬ 
vice number 440. 

Persyst, Inc. (Personal Systems Tech¬ 
nology, Inc., 22957 La Cadena. Laguna 
Hills, CA 92653) also makes memory ex¬ 
pansion boards for the IBM PC ranging 
from 64 to 256K. They range in price 
from $395 for 64K to $1075 for 256K. 
Their 64K expansion kit is $225. Reader 
Service number 441. 

Maxi-RAM is available from Memory 
Technologies, Inc., Box 6, Twelve Mile, 
IN 46988. Maxi-RAM is a memory expan¬ 
sion board with up to 512K of RAM. The 
512K version costs $1295; the 192K 
board costs $779 and the 64K board is 
$549. 64K chip sets are $125. Reader 
Service number 442. 

The MM64 series of memory expansion 
boards are made by Micro Match, 10343 
Commerce Ave., Tujunga, CA 91042. 
Prices range from $400 for 64K to $730 
for 256K. Reader Service number 443. 


More Hardware 

Omni-board from Automated Business 
Machines, Inc. has space for up to live 
adapters allowing for the configuration of 
a fully featured IBM PC without an ex¬ 
pansion chassis. Two IBM compatible 
RS-232 asynchronous communication 
ports provide for the attachment of print¬ 
ers and plotters while maintaining a tele¬ 
phone link with another computer. The 
printer and game adapters are compati¬ 
ble with IBM software. A clock/calendar 
with rechargeable battery backup is also 
available with Omni-board. Omni-board 


can be configured with any of these fea¬ 
tures. Prices range from $165 for a print¬ 
er adapter to $485 for a fully configured 
board. Automated Business Machines, 
Inc., 29352 Avocet Lane, South Laguna. 
CA 92677. Reader Service number 444. 


Speech Synthesis 

The V100 Interactive Voice Synthe¬ 
sizer is plug-in compatible with the IBM 
PC and allows direct connection to the 
telephone line. The V100 can dial, an¬ 
swer and detect touch-tone signals gen¬ 
erated by a remote user and can respond 


with information derived from a program 
or local database. The V100 costs $450 
and is available from Vynet Corp., 2405 
Qume Drive, San Jose, CA 95131. Read¬ 
er Service number 445. 


From Big Blue 

IBM is now offering the 320KB Disk- 
ette Drive which accommodates up to 
327,680 characters of programs and data 
on 5V4-inch disks, doubling the amount 
of disk storage previously available. The 
drive is $650. Contact IBM, System Prod¬ 
ucts Division, Entry Systems, PO Box 
1328, Boca Raton, FL 33432. Reader Ser¬ 
vice number 446. 


Circle 177 on Reader Service card. 


HEATH H8/H89 OWHERS: 


MICRO QUIZ 


H-SCOOP 

The State of the Art monthly newsletter to help you get the most from your H8 or H89. *Who is doing what ‘Problem 
solvers ‘Reviews ‘Programming Goodies ^Features ‘Reports ‘Software ‘Hardware ‘Disk Software Offers ‘MUCH 
MUCH MORE. Find out why H-SCOOP was rated #1! H-SCOOP! Contact with the future! 

RATES: 12 issues/year for $20 (US 1st class), $27 Foreign Air Mail. 

VISA and MC accepted. For more information or to order, write or call: 

H-SCOOP 

2918 S. 7th St., Sheboygan, Wl 53081 (414) 452-4172 


(from page 8) 

Answer: -11 

Since the accumulator is - 1 after the 
subtract, the branch to ELSE is taken. X is 
loaded. Y is added twice, and the result is 
stored in TMP. The corresponding high- 
level code is: 

ACC = 2X - 3Y 

if ACC = 0 then ACC = ACC + 3Y 
else ACC = X + 2Y 
TMP = ACC 
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NEW * 

40 TRACK 

DISK DRIVES 

with 

POWER SUPPLY & CASE 

for 

RADIO SHACK 

and 

OTHER COMPUTERS 


cf $179.00 u 


Circle 140 on Reader Service card. 

OMNITEK Computers 

International, Inc. 

1300 Main Street 
Tewksbury, MA 01876 
(617) 851-4580 




Shipping extra FOB Tewksbury 

Master Card, Visa, or Bank Checks accepted 
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Model 953A EPROM 
PROGRAMMER 



• Programs 2508, 2758, 2516, 2716, 2532 and 2732 five volt EPROMS. 

• Complete - no personality modules to buy. 

• Intelligent - microprocessor based, programs and verifies any or all bytes. 

• RS-232 serial interface - use with computer or terminal. 

• Verify erasure command • verifies that EPROM is erased. 

• Extended diagnostics - error output distinguishes between a bad EPROM 
and one which needs erasing. 

• May be used for extremely reliable data or program storage. 

• All power on programming socket under processor control. LED warning 
light indicates when power is applied. 

• Complete with Tex tool zero insertion force socket. 

• High performance/cost ratio. 

• Standard DB-25 I /O connector. 



PRICE $289 

BAY TECHNICAL ASSOCIATES, me 


HWY. 603, P.O. BOX 387 
BAY ST. LOUIS, MISSISSIPPI 39520 
(601)467-8231 


Circle 213 on Reader Service card. 

WANTED: 

S D SYSTEMS 
USERS 

REWARD: 

"On Time Delivery" 
"Professional Treatment" 
"Full Support" 

"$$$ Competative $$$" 


BOARD LEVEL PRODUCTS 


SBC 200 

EXPANDORAMII 
EXPANDORAM III 

VERSA FLOPPY II 
VDB8024 

MPC-4 

$308 

$417 

$799 

$355 

$465 

$495 

SYSTEMS: READY 

FOR DELIVERY!! 

WS-800 

MS-200 

SD-200 

MS-610 

SD-610 


SD-700 



SONICS MICRO SYSTEMS 

1500 N.W. 62nd ST. #508 
FT. LAUDERDALE, FLA. 33309 


800 - 327-5567 
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NEW PRODUCTS 


Edited by Linda Stephenson 


Sixteen-Bit Micros from the Heavyweights 

Voice Synthesis Peripherals 

Get the Big Picture 

With Datavue's Wide Screen 



Wang’s Professional Computerfeatures a detached keyboard. 


A Personal 
Computer 
Prom Wang 

The Wang Professional 
Computer is designed for 
managers and business 
professionals. It can be con¬ 
figured with 64K to 128K 
bytes of user memory, and 
can function as a workstation 
on any Wang 2200, VS, OIS or 
Alliance system, or as a stand¬ 
alone microcomputer. This 
16-bit 8086 system runs 
Microsoft’s MS-DOS and op¬ 
tional CP/M-80 operating 
system emulation, both of 
which make industry stan¬ 
dard languages and applica¬ 
tions accessible. The system 
includes Wang’s PC-Word 
Processing and PC-Multiplan 
spreadsheet software. Base 
price is $2695. 

Wang Laboratories, Inc., 1 
Industrial Ave., Lowell, MA 
01851. Reader Service num¬ 
ber 477. 


Speak to Your Apple 

Speech processing for Ap¬ 
ple computers is available 
from Mimic, Inc., PO Box 921, 
Acton, MA 01720. Versions 
range from bare boards for 
user assembly (under $20) to 
a complete plug-in version 
(under $200). Applications in¬ 
clude games, aids for the han¬ 
dicapped, tuning or practice 
aids for musicians and voice 
alarms. All Mimic systems are 
based on digital recording and 
reproduction of voice signals, 
and provide intelligible, com¬ 
munication-quality speech. 

Mimic also offers Mimtalk 
software, which lets the user 


prepare vocabularies con¬ 
sisting of phonemes, words or 
phrases for speech output 



This Mimic speech processor 
plugs into your Apple com¬ 
puter to provide voice 
capability. 


purposes. Mimtalk costs 
$34.95. Reader Service num¬ 
ber 469. 


Inexpensive Modem 

A direct-connect, 300 bps 
modem is available from In- 
mac, Department 50, 2465 
Augustine Drive, Santa Clara, 
CA 95051. The modem, de¬ 
signed for full duplex, asyn¬ 
chronous data communica¬ 
tion, plugs directly into 
existing phone lines. It 
features automatic switching 
between answer and originate 
modes, self-diagnostics, a 
carrier-detect LED that in¬ 
dicates contact, and push¬ 
button control for voice or 
data transmission. It is priced 
under $200. Reader Service 
number 465. 


Voice Synthesis 

The Intex-Talker is a high- 
fidelity text-to-speech synthe¬ 
sizer, available as a stand¬ 
alone module or board for all 
popular microcomputers. It 
provides a real-time audio in¬ 
terface for data processing, 
telecommunications, auto¬ 
mation, education and handi- 




l V^ : C; l 

: 

Intex-Talker 

VOt UMf 

UXt to SPf 6C* SYNTV*£$fffc» 
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The Intex-Talker from Intex Micro Systems Corp. adds speech 
capability to any microcomputer. 
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FLEX - OS-9 LEVEL ONE - UNIFLEX - OS-9 LEVEL TWO 

ONLY GIMIX Systems can be configured to run any of these. 


GIMIX systems utilize the most powerful 6809 operating systems: FLEX, UniFLEX, OS-9 LEVEL ONE and TWO -- the systems 
the PROs use. This means a wide selection of software to choose from as well the ability to develop sophisticated, multi¬ 
user/multi-tasking programs on your GIMIX System. 


The GIMIX CLASSY CHASSIS™ 1 consists of a heavy-weight aluminum mainframe 
cabinet which provides more than ample protection for the electronics and 1 or 2 optional 
5V4” drives. 

Backpanel connectors can be added for convenient connection of terminals, printers, 
drives and other peripherals. 

A 3 position locking keyswitch enables users to disable the front panel reset button to pre¬ 
vent accidental or unauthorized tampering with the system. 

The GIMIX system mother board provides fifteen 50 pin slots and eight 30 pin I/O slots - 
the most room for expansion of any SS50 system available. The on board baud rate 
generator features 11 standard baud rates, 75 to 38.4K, for maximum versatility and compatibility with other systems. Extend¬ 
ed address decoding allows the I/O block to be addressed anywhere in the 1 megabyte address space. All components feature 
Gold plated connectors for a lifetime of solid connections. All boards are fully buffered for maximum system expansion. 

Each GIMIX Mainframe System is equipped with an industrial quality power supply featuring a ferro-resonant constant 
voltage transformer to insure against problems caused by adverse power input conditions such as A.C. line voltage fluctua¬ 
tions etc. The supply provides 8 volts at 30 amps and plus or minus 16 volts at 5 amps, more than enough capacity to power a 
fully loaded system and two internal drives. 

The 2MHz GIMIX 6809 PLUS CPU board includes a time of day clock with battery back-up and 6840 pro¬ 
grammable timer to provide the programmer with convenient, accurate time reference. Later addition of 9511 or 9512 
arithmetic processors is provided for on the board. The unique GIMIX design enables software selection of either OS-9 or 
FLEX, both included in many complete GIMIX systems. 

GIMIX STATIC RAM boards require no complicated refresh timing cycles or clocks for data retention. 
GIMIX memory boards are guaranteed for 2 MHz operation with no wait state or clock stretching required. 

Our low power NMOS RAM requires less than 3/4 amp at 8V for a fully populated 64K board. For critical situations, our non¬ 
volatile 64K byte CMOS static RAM boards with built in battery back-up retain data even with system power removed. A fully 
charged battery will power this board for a minimum of 21 days. A write protect switch permits CMOS boards to be used for 
PROM/ROM emulation and software debugging. 

The GIMIX DMA controller leaves the processor free to perform other tasks during disk transfers - an impor¬ 
tant feature for multi-user/multi-tasking systems where processor time allocation is critical. The DMA board will accomodate 
up to 4 drives 5Vi” or 8” in any combination running single or double density single or double headed. Programmed I/O Disk 
Controllers are also available. 



GIMIX systems are designed with ultimate RELIABILITY in mind. You can choose from the below featured systems or 
select from our wide variety of components to build a custom package to suit your needs. 

GIMIX 2MHz 6809 System including: CLASSY CHASSIS, 6809 PLUS CPU BOARD, 56KB STATIC RAM, 2 SERIAL PORTS 

W/CABLES, GMXBUG MONITOR, FLEX, and OS-9 LEVEL 1.$3248.49 

FOR TWO 5Vi” 40 TRACK DSDD DRIVES ADD.$ 900.00 

GIMIX 128KB WINCHESTER SYSTEM including: CLASSY CHASSIS, 6809 PLUS CPU BOARD, 128KB STATIC RAM, 4 SERIAL 
PORTS W/CABLES, 5Vi” 80 TRACK DSDD FLOPPY DISK DRIVE, 19MB 5Vi” WINCHESTER HARD DISK, OS9 LEVEL2, EDITOR 

AND ASSEMBLER.$8998.09 

50HZ Versions Available, 8" Drives Available — Contact GIMIX for Prices and Information. 


The Sun Never Sets On A GIMIX! 

GIMIX users are found on every continent, including Antarctica. A representative group of GIMIX users 
includes: Government Research and Scientific Organizations in Australia, Canada, U.K. and in the U S.; 
NASA, Oak Ridge, White Plains, Fermilab, Argonne, Scripps, Sloan Kettering, Los Alamos National Labs, 
AURA. Universities: Carleton, Waterloo, Royal Military College, in Canada; Trier in Germany; and in the 
U.S.; Stanford, SUNY, Harvard, UCSD, Mississippi, Georgia Tech. Industrial users in Hong Kong, 
Malaysia, South Africa, Germany, Sweden, and in the U.S.; GTE, Becton Dickinson, American Hoechst, 
Monsanto, Allied, Honeywell, Perkin Elmer, Johnson Controls, Associated Press, Aydin, Newkirk Electric, 
Revere Sugar, HI-G/AMS Controls, Chevron. Computer mainframe and peripheral manufacturers, IBM, 
OKI, Computer Peripherals Inc., Qume, Floating Point Systems. Software houses; Microware, T.S.C., 
Lucidata, Norpak, Talbot, Stylo Systems, AAA, HHH, Frank Hogg Labs, Epstein Associates, Softwest, 
Dynasoft. Research Resources U.K.. Microworks. Meta Lab. Computerized Business Systems. 



GIMIX Inc. reserves the right to change pricing and product 
speecifications at any time without further notice. 

GIMIX® and GHOST® are registered trademarks of GIMIX Inc. 

FLEX and UniFLEX are trademarks of Technical Systems Consultants Inc. 
0S-9 is a trademark of Microware Inc. 


1337 WEST 37th PLACE 
CHICAGO, ILLINOIS 60609 
(312) 927-5510 
TWX 910-221-4055 


Gimix 

The Company that delivers 

Quality Electronic products since 1975. 


© 1982 GIMIX Inc. 
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60 N. 300 WEST PROVO UTAH 
^ _ 84601 

CjA.XjIiS (801)377-2247 



Industrial Computer System — $2695.00 

A rugged Z80A system suited for tough applications. Uses *CP/M operating 
system, allowing use of thousands of CP/M compatable business, industrial 
and hobby software programs now available. This computer features: 

• Z80A Processor! 

• 2 Serial Ports! 

• 2 8" Double Sided, Double 
Density Disks, 1 Meg each.! 

• 8 Slot - SI00 Buss! 

• 64K Dynamic RAM! 

EPROM Burner on Board! 

(needs rom kit for operation). 

• Just add terminal for 
working system! 


QUME SHUGART ACCESSORY SPECIAL! 

New disk drives in boxes. 

8" Single Sided.$465.00 

8"Double Sided . 575.00 

Terminal Cables (RS232) . 24.95 

2716 EPROMS . 4.50 

4164 Dyn RAMs . 10.50 

Misc. 8" Floppy Disks. (call) 4116 Dyn RAMs . (call) 

ROM kit for industrial computer which allows programming of 2716 EPROMS, 
kit includes 1 personality ROM, 1 2K X 8 RAM, 1 2K Monitor - $60.00. 


Control Computer Board Bonanza! Special on Z80A full slave sioo 
board. This is a complete, one board computer to do your slave programs 
allowing your master computer to run other programs. Slave interupts master 
only when something needs attention. Contains Z80A, 2K 2716 EPROM, 2K of 
static RAM, 25 buffered control lines. Use for control of toasters, coffee pots, 
sprinklers, stereos, N.C. Mills, nuclear power plants, printers, disk drives, tape 
drives, or just about anything! Comes programmed to run a SA1000 Hard Disk. 
Comes with spec, sheet and program examples - $230.00!!! 


Fast Dot Matrix Printers 

175 CPS with 

factory warranty. 135 column for 
wide computer paper. These ar 
full sized printers suited for 
heavy use, not "Hobby" 
printers!!! Bi-directional 
operation. Form tractor feed. 

Condensed print. RS232 hook¬ 
up with options - $995.00!!! 

*CP/M Trademark of Digital Research 

*A DIVISION OF GOLDEN WEST COMPUTERS INC. 




Amdek’s Color II monitor offers high-resolution color graphics 
for IBM PC and Apple computers. 


capped markets. It can enun¬ 
ciate data transmitted at high 
speed over telephone lines or 
serve as an unlimited vocab¬ 
ulary audio interface for tele¬ 
phone transactions. Intex- 
Talker enables blind people to 
type accurately, and func¬ 
tions as a communicator for 
the vocally impaired. The unit 
can echo each typed charac¬ 
ter or pronounce complete 
words. Intex-Talker is priced 
at $295. 

Intex Micro Systems Corp., 
4758 Brafferton, Bloomfield 
Hills, MI 48013. Reader Ser¬ 
vice number 470. 


Hires Color Monitor 

The Color II monitor from 
AmdekCorp., 2420 E. Oakton 
St., Suite E, Arlington 
Heights, IL 60005, offers 


twice the resolution of a con¬ 
ventional television set. It 
features 16-color intensity 
modulation when used with 
the IBM Personal Computer, 
with which it is plug-in com¬ 
patible. The Color II monitor 
costs $899. 

To interface the Color II 
with an Apple II computer, 
Amdek supplies a Digital 
Video Multiplexer; price of the 
DVM interface is $199. 
Reader Service number 479. 


Business Graphics 
Computer 

A color graphics computer 
for the office has been in¬ 
troduced by the Sony Corpo¬ 
ration of America, 9 West 
57th St., New York, NY 
10019. The SMC-70 is a 64K 
machine with an additional 



Sony’s SMC-70 microcomputer with two 3 1 /2-inchfloppy disk 
drives and expansion modules. The computer features high- 
resolution color graphics. 
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The Victor 9000 16-bit microcomputer system. 


38K of graphics memory; it 
runs CP/M operating system. 
It can be expanded to 256K 
bytes of user memory, and a 
16-bit adapter unit is 
available. The basic computer 
includes interfaces for a full 
range of peripherals. 

Optional SVfe-inch floppy 
drives can be added for 280K 
bytes storage per drive. A 
256K cache memory device is 
also available—according to 
Sony this device appears to 
the system like a standard 
disk storage unit, but it 
operates with extremely high 
data exchange rates. The 
computer is compatible with 
a Sony color monitor, a green- 
screen monitor or a standard 
color television set. The 
system also supports mo¬ 
dems for telecommunica¬ 
tions. The price of the basic 
unit is $1475. Reader Service 
number 472. 


Victor Enters 
16-Bit Market 

The Victor 9000, based on 
the 16-bit Intel 8088 micro¬ 
processor, features 128K 
bytes of user memory, ex¬ 
pandable to 896K. The 
system includes two floppy 
disk drives, and 80/132- 
column display with graph¬ 
ics-quality resolution and 


three I/O ports (two serial and 
one parallel). Both CP/M-86 
and MSDOS operating 
systems are included. The 
price is under $5000. 

Victor Business Products, 
3900 North Rockwell St., 
Chicago, IL 60618. Reader 
Service number 476. 


PET Networking 

The PETNET controller is 
compatible with all Com¬ 
modore PET computers, in¬ 
cluding the VIC 20. It provides 
essentially the same capa¬ 
bilities as the Commodore 
cassette recorder, which it 
replaces. However, instead of 
storing information on cas¬ 
settes, you can use the 
PETNET to retrieve and store 
programs from the PET mas¬ 
ter computer. The master and 



The PETNET, from Micro 
Solutions, controls a network 
of 16 PET computers. 


Circle 95 on Reader Service card. 



software systems 


Your Language... 


introducing: 

MANX® SOFTWARE SYSTEMS 
Aztec C ][ 

C Compiler for Apple ] [ 

An outstanding new programming tool. 

Now you may write programs in the 
language of the future for your Apple 
today. 

Aztec C ] [ provides portability, fast 
program execution, support for all C 
language features, full IO, library and full 
standard floating point 

Aztec C ] [ will run on any Apple) [ with 
language card and Apple DOS 

Manx has an outstanding selection of 
UNIX compatible C Compilers. 


• Aztec C II CP/M $199 

• Aztec C II CP/M for the Apple $199 

(requires Z-80 card, language card and lower case) 

• Aztec C ] [ for Apple DOS $199 

• Aztec C II for Zenith HDOS $199 

• Aztec C for CP/M or HDOS $145 

• *C86 for CP/M-86 $249 

• * C86 for IBM PC DOS (MSDOS) $249 

(• by Computer Innovations) 


Order today for prompt delivery 

MANX 

software systems 

Box 55, Shrewsbury, N.J. 07701 
(201) 780-4004 
Mastercard and Visa accepted 
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The XM850S microcomputer from the Xitex Corp. features 
dual eight-inch floppies and optional hard disk. 


its associated disk drives 
store programs or data for all 
computers on the network. 
All computer stations can be 
simultaneously loaded from 
the master. The PETNET 
costs $695; no supporting 
software is needed. 

Micro Solutions, PO Box 
25291, Tempe, AZ 85282. 
Reader Service number 480. 


New 16-Bit 
Advantage 

The Advantage 8/16 com¬ 
puter, from North Star Com¬ 
puters, Inc., 14440 Catalina 
St., San Leandro, CA 94577, 
includes an Intel 8088 16-bit 
microprocessor and an eight- 
bit Z-80. The new system sup¬ 
ports standard North Star op¬ 
erating systems, Graphics 
CP/M, GDOS/Basic and North 
Star ASP, plus the 16-bit 
MSDOS (PCDOS) and future 
options such as CP/M-86. The 


Advantage 8/16 system with 
dual floppy drives costs 
$4099; with 5M-byte hard 
disk and one floppy, the price 
is $5499. A board-level up¬ 
grade pack for owners of the 
original Advantage costs $499. 
Reader Service number 475. 


Multiuser Micro 
Runs CP/M 

The XM850S STD bus- 
based microcomputer fea¬ 
tures dual eight-inch drives 
and optional five-inch Win¬ 
chester or floppy disk. It pro¬ 
vides 64K bytes of usable 
memory. The computer is 
based on a Z-80 CPU and runs 
CP/M 2.2 operating system. 
Two serial ports are standard. 
Addition of Multi/OS software 
can be factory or field con¬ 
figured. The basic unit sells 
for $4799. 

Xitex Corporation, 9861 
Chartwell Drive, Dallas TX 



North Star Advantage 8/16 microcomputer with graphics 
capability. 
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The Datavue 132-C video terminal displays 132 columns 
of data. 


75243. Reader Service 
number 481. 


Wide-View Terminal 

With more and more com¬ 
puter owners using their 
equipment for financial 
spreadsheets and modeling 
programs, Datavue Corp., 
1911 22nd Ave. S., Seattle, 
WA 98144, offers a wide¬ 
screen video terminal that’s 
ideal for these applications. 
The Datavue 132-C features a 
132-column format, which 
permits display of 12 calendar 
months of data along with 
totals and description col¬ 
umns on one screen. The 
screen is green phosphor, 
non-glare glass; the keyboard 
is detached for operator com¬ 
fort. The Datavue 132-C in¬ 
cludes a Z-80 microprocessor 
that can store five pages of 
data. The terminal costs 
$1995. Reader Service 
number 473. 


Sophisticated 
Speech Synthesis 

The Prose 2000 text-to- 
speech converter features an 
unlimited English vocabu¬ 
lary, and provides clearly 
enunciated speech output. 
Telesensory’s synthesis-by- 
rule firmware allows words 
and sentences to be spoken 
with humanlike intonation, 
permitting unlimited applica¬ 
tions in business and educa¬ 
tion. The Prose 2000 recog¬ 
nizes about 60 common ab¬ 
breviations, and handles cer¬ 
tain ambiguities by contextual 
analysis. 

A lexicon of 1500 excep¬ 
tional words simplifies the 
correct pronunciation of those 
words. If the lexicon search 
fails, the word is assigned 
phonemes by a set of about 
300 context-sensitive letter- 
to-sound rules. Phonemic in¬ 
put mode lets users specify 
the exact pronunciation 
where rules of the Prose 2000 



The Prose 2000 text-to-speech converter from Telesensory 
Speech Systems. 
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ARE YOU LOOKING 
FOR THE MOST 
REUABIf, HIGHEST 
OUAUTY, COMMERCIALLY- 
BUILT PERSONAL 

COMPUTERS IN THE 


ANNOUNCING THE 
ARRIVALS OF THE 
FUTURE- SERIES ONE 
AND SERIES TWO. 

THE ROLLS ROYCE 
OF THE PERSONAL 
COMPUTER INDUSTRY. 

• 9" or 12" CRT Display 

• MTBF rated at 20,000 hours 

• CP/M® operating system 

• One-year warranty (first in 
the industry) 

• 160K to 640K mini floppy 
disk drives 



PRICES TOO GOOD TO BEUEVE. A COMPANY YOU CAN DEPEND ON. 


• 9" CRT portable with two 160K, 320K, or 

640K mini floppy disk drives.$2,395.00 

• 12" CRT console with two 160K mini floppy 

disk drives.$2,895,000 

• 12" CRT console with a 160K mini floppy disk 

drive and a 6 Megabyte Winchester 
diskdrive.$4,795.00 


Telcon Industries has been supplying 
companies such as Sperry Univac, ITT, RCA, 
Reuters, AP and UPI, Newsweek, Control Data 
Corp. and the Washington Post for over a 
decade. We have a worldwide reputation for 
microcomputing, not to mention the computer 
that you have been looking for. 



TELCON INDUSTRIES, INC. 1401 N.W. 69th STREET, FT. LAUDERDALE, FL 33309 
PHONE (305) 971-2250, TWX 510-956-9412 ®CP/M is a trademark of Digital Research 

OVER A DECADE IN THE TELECOMMUNICATIONS INDUSTRY. 


July deliveries for console model; August deliveries for portable model. OEM SYSTEM pricing available. Distributor and dealer 
inquiries invited. Please call or write for catalog information. 


WATCH FUTURE ADS FOR SPECIAL INTRODUCTORY OFFER! 
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Intra Computer's Programmable Serial I/O board for Apple 
computers. 


are inappropriate or insuffi¬ 
cient (e.g., personal names, 
user-defined mnemonics). Be¬ 
cause the acoustic character¬ 
istics of phonemes can vary, 
dependent on adjacent pho¬ 
nemes, allophonic assign¬ 
ment refines pronunciation. 

For a demonstration of the 
voice produced by the Prose 
2000 call Telesensory’s 
computer-controlled demon¬ 
stration phone line at 
415-856-0225. . .the comput¬ 
er will answer. The prose 2000 
board will cost $3500; the 
PR2020 peripheral costs 
$4800. 

Telesensory Speech Sys¬ 
tems, 3408 Hillview Ave., 
Palo Alto, CA 94304. Reader 
Service number 468. 


PSIO Board 
For Apple 

Intra’s Programmable 
Serial I/O board is fully com¬ 
patible with current Apple 
software including Pascal, 
Applesoft and Integer Basic. It 


provides a full EIA RS-232 
DTE interface to most mo¬ 
dems, printers and monitors, 
as well as an opto-isolated cur¬ 
rent loop interface strappable 
for full or half duplex, active 
or passive, two-wire or four- 
wire, 20 mA or 60 mA opera¬ 
tion up to 200 V. On-board IK 
ROM software enables user- 
programmable printer width 
control, delay after carriage 
return, automatic line-feed 
generation and video display. 
Serial character format is user 
alterable with the most 
popular configurations set as 
default conditions. Prices 
start at $199.95. 

Intra Computer, 101 West 
31st St., New York, NY 10001. 
Reader Service number 471. 


H-89 Color Graphics 

New Orleans General Data 
Services, Inc., 7230 Chad- 
bourne Drive, New Orleans, 
LA 70126, offers a color 
graphics board for H-89/Z-90 
computers. The board dis- 


This H-89 color graphics board from New Orleans General 
Data Services also includes a sound generator, ADC and inter¬ 
rupt controller. 


CENTRONICS 
779/RS 
LINE PRINTER I 

MAKE YOUR PRINTER 
A REAL WORKHORSE 
WITH OUR NEW 

PRINTER 

CONTROLLER 

BOARD 


Remove the controller board in your printer and 
plug ours in to add the following capabilities: 

• Bidirectional printing 

• Full UPPER/lower case ASCII plus TRS-80 
graphics or DSE scientifics character sets 
in 9 x 7 dot matrix format (9x9 available as 
option — requires print head change) 

• Motor control — turns off the motor when 
the printer is not in use 

• 2048 character buffer 

• Software selectable features 

• transfer protocol (XON/XOFF or 
none) 

• character densities (10, 12, 15, 16.5 
cpi plus double width in each size) 

• self-test 

• forms, length, control 


$350 assembled and tested 

Radix 

Technologies 

Suite 400 Carolyn Building 
10400 Eaton Place 

Fairfax, VA 22030 (703) 385-0900 

VISA, MasterCard, check, COD accepted 
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SAVE SALES TAX* 
PLUS DISCOUNT 

•TEXAS RESIDENTS ADD ONLY 4% 


“WE ARE CLOSER” 


FORT WORTH COMPUTERS 

1 —-X-- 1 


IN TEXAS CALL 817-573-4111 


TOLL FREE ORDER NUMBER: 1 - 800■ 433-S-A-V-E 


v: 


TM: TRADE MARK OF THE TANDY CORPORATION 


377 PLAZA GRANBURY • FORT WORTH • TEXAS 76048 


Buying a GENUINE TRS-80 direct, literally, means buying from 
the Tandy Warehouses in Fort Worth. For the end user this is not 
possible. However, the closer a retailer is located to the source 
the lower his cost per unit and the closer his buyer can come to 
“almost” buying direct. WE ARE CLOSER so WE SELL LOWER. 
It only takes a FREE phone call to verify this FACT. 


WARRANTY : 

ONLY A GENUINE TRS-80 purchased 
from an Authorized-Outlet can have 
the Radio Shack Warranty. 

BUYER BEWARE OF IMITATIONS. 


iC 


TRS-80“-WHY BUY DIRECT? 


Own a TRS-BO Color Computer? 
Wish you had Lower Case? 

For $75.00 and five minutes of your time you can have full upper and true lowercase (not just reverse 
video) with the LCA-47 lowercase adapter from Micro Technical Products. 


What Is it? The LCA-47 is a small PC board (1.9 x 3.6 in.) that plugs into your computer’s main PC board: leaves the expansion con¬ 
nector free. It doesn’t take up any system memory: uses a fast Bipolar Character Generator for guaranteed operation. 
Installation is quick and simple: no cutting or soldering required. 

Fully assembled, tested, and guaranteed for 1 full year. 

Two switches provided on board: one to enable or disable the lowercase. The other to invert the entire screen (light 
characters on a dark background). 


What does it The 128 characters below: improved upper case and very readable lowercase with descending tails, all available to 
provide? both Basic and machine language programs. 

! " # * y. & ' < >* + , - . 012345 6 7 8 9: V< = >? 

El => ^ c d e f g h i j k 1 m n o p q r stu u w x y zQEEDS 
3) ABCDEFGHI JK LM M OP QRSTUV UXY Z C S 3f * 


" # * Ji & ' <>#+,-./ 0 l 


Custom character sets are available as an option, call for a quote. 

Compatibility: The LCA-47 is fully compatible with all TRS-80C software that we know of, including Color Scripsit. It has no effect 
on any semi-graphics or full-graphics modes. Also works great with Micro-Chroma-68 Kits and others using the 6847 
VDG chip! The LCA-47 will not fit under the RF shield if Computerware’s “16-plus” memory board is installed. 


How to order: Send $75.00 plus $5.00 shipping in the U.S., $10.00 elsewhere, to: 


Micro Technical Products, Inc. 

814 W. Keating Ave., Dept. K Phone: 602-839-8902 

Mesa, AZ 85202 Arizona residents add $3.75 sales tax. MC and VISA welcome. 
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APPLE & TRS-80 

^fc^ 0RY CLOSE °u rs 

UP TO 50% SAVINGS 


The Matrox MBC-86/12 Multibus CPU card. 


plays 16 colors with a reso¬ 
lution of 192 by 256 dots, 
using the TMS-9918A Video 
Display Processor chip. Be¬ 
sides graphics, the t>oard 
hosts a three-channel pro¬ 
grammable sound generator, 
an analog-to-digital con¬ 
verter, a triple 16-bit 
counter/timer and a priority 
interrupt controller. Floating¬ 
point math, digital-to-analog 
conversion and Votrax speech 
synthesis are optional. The 
board plugs into one of the I/O 
slots, and has fully buffered 
address, data and control 
lines. It is compatible with 
Circle 219 on Reader Service card. 


Pascal. The board costs $399, 
with documentation and 
CP/M or HDOS software. 
Reader Service number 464. 


Multibus Single 
Board Computer 

The Matrox MBC-86/12 is 
an 8086-based 16-bit Multi¬ 
bus CPU card. It was designed 
as an enhanced equivalent to 
Intel’s ISBC-86/12, and is ful¬ 
ly software compatible. The 
Matrox board features a 5 or 8 
MHz 8086 processor plus a 
socket for an on-board 8087 


COMPUTER 

ACCESSORIES 


APPLE 

ACCESSORIES 


Mayday + 2 power supply . *249.00 

Mayday + 2S power supply ... 425.00 

Hazeltine 1000 terminal . 175.00 

Corvus Mirror .... 500.00 

BSR Appliance Module. 7.95 

BSR Lamp Module. 7.95 

Cassette Cable. 5.00 


TRS-80 

MOD I SOFTWARE 


Profile Software . *75.00 

Microsoft Fortran. 89.00 

Medical Billing Package. 135.00 


TRS-80 
DISK DRIVES 


13" Zenith Color. . *259.00 

13" Sanyo Color. 375.00 

15" Sanyo B/W Monitor. 195.00 

12" Sanyo B/W Monitor. 190.00 

Apple Supertalker . 200.00 

Centronics Printer Card ... 165.00 

Parallel Printer Card .... . 110.00 

Auto Start Rom Card. 40.00 

Super Mod (RF Modulator). 17.00 

Disk Head Cleaner. 12.00 

Appilot II (Teaching Aid). 60.00 

Controller Acctg. Package. 435.00 

Apple Tax Planner. 70.00 

Apple Adventure. 25.00 

Base-2 Graphic Int. 112.00 

Keypad Apple. 82.00 

Disk II . 475.00 

Appilot II. 59.00 

Superterm Term. 247.50 


Model I - MPI-( 1st Drive). *200.00 

Model I - Pertec-(1st Drive). 155.00 

Modell - Shugart-(1st Drive) .. 215.00 
Power Supply & Chassis (Mod I) 31.00 
2-Drive Cable (Model I) . 12.95 


PRINTERS 


Anadex - DP-8000 . *525.00 

Anadex - DP-9001 . 995.00 

Microline - 83. 525.00 

Microline - 82. 500.00 


MICROCOMPUTER 
TECHNOLOGY INC. 


ORDER HOTLINE: • (714) 979-9923 « 


3304 W. MACAPJHUR 
SANTA ANA. CA 92704 

SOME ITEMS DEMO 
LIMITED QUANTITY 



The Z809 Softboard from Meta Lab adds CP/M to 6809 
systems. 


coprocessor, 32K or 128K 
bytes of on-board dual-ported 
RAM, space for up to 32K 
bytes of on-board ROM, 24 
lines of parallel I/O, one RS- 
232C serial port and two 
programmable interrupt 
timers. It also includes two 
ISBX sockets for adding pig¬ 
gyback expansion boards. 
The basic unit costs $1680. 

Matrox Electronic Systems. 
Ltd., 5800 Andover Ave., 
Montreal, Quebec, Canada 
H4T 1H4. Reader Service 
number 478. 


CP/M for 
SS-50 Bus Users 

The Z809 Softboard system 
for 6809-based SWTP, Gimix 
and Smoke Signal computers 
expands the software pos¬ 
sibilities of these computers 
by adding CP/M 2.2 com¬ 
patibility. Programs like 
WordStar, dBase II, Super- 
Calc and Peachtree Account¬ 
ing will become usable. The 
Z809 plugs into an unused 


slot—just boot the system 
with the included disk and 
you’re up and running CP/M. 
Total system price is $595. 

Meta Lab, 2888 Bluff St., 
Suite 106, Box 1559, Boulder, 
CO 80306. Reader Service 
number 467. 


Automatic 
Calling Unit 

The Operator provides 
automatic dialing and an¬ 
swering for computer users 
who now manually dial and 
answer phone calls using 
acoustic couplers or manual, 
direct-connect modems. Op¬ 
erator acts as an intelligent 
interface between the modem 
and the telephone system. 
Unattended operation of com¬ 
puters or terminals with 
24-hour-per-day access by 
remote systems is the key 
feature. Price is $129. 

TNW Corp., Dept. NM, 3444 
Hancock St., San Diego. CA 
92110. Reader Service 
number 474. 



The Operator, from TNW Corp., is an automatic dialing and 
answering device. 
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Circle 36 on Reader Service card. 


is HfiRD COPY STORAGE q problem? 


MICROCOMPUTING, as thick as it is, is 
more like a floppy when it comes to stand¬ 
ing on the bookshelf. Try the MICROCOM¬ 
PUTING Library Shelf Boxes. . sturdy cor¬ 

rugated white dirt-resistant cardboard 
boxes which will keep them from flopping 
around. We have self-sticking labels for 
the boxes, too, not only for MICROCOM¬ 
PUTING, but also for 73 Magazine, 80 
MICROCOMPUTING and for CQ, QST, 

Ham Radio, Personal Computing, Radio Electronics, Interface Age, 
and Byte. Ask for whatever stickers you want with your box order. 
They hold a full year of MICROCOMPUTING, 80 MICROCOMPUTING 
. . . or 73 Magazine. Your magazine library is your prime reference; 
keep it handy and keep it neat with these strong library shelf boxes. 
One box (BX-1000) is $2.00, 2-7 boxes (BX-1001) are $1.50 each, 
and eight or more boxes (BX-1002) are $1.25 each. Be sure to specify 
which labels we should send. Have your credit card handy and call our 
toll-free order number 800-258-5473, or use the order card in the 
back of the magazine and mail to: 

TM 

MICROCOMPUTING 

Peterborough nh 03458 

Att: Book Sales Shipping & Handling: $2.00 per order 

$10.00 foreign airmail 



YOU'VE JUST FOUND 


THE MISSING UNK! 



Computer Shopper is your link to individuals who buy, sell and trade computer 
equipment and software among themselves nationwide. No other magazine fills 
this void in the marketplace chain. 

Thousands of cost-conscious computer enthusiasts save by shopping in Computer 
Shopper every month through hundreds of classified ads. And new equipment 
advertisers offer some of the lowest prices in the nation. 

Computer Shopper’s unbiased articles make for some unique reading among 
magazines and there’s a ’’help" column to answer difficult problems you may 
have with interfacing, etc. 

For a limited time you can subscribe to Computer Shopper with a 6 month trial 
for only $6 or 12 months for only $10. MasterCard & VISA accepted. 

6 month trial!*6 or 12 months for only $ 10 


COmPUTBR SHDPPSR 

P.0. Box F329« Titusville, FL 32780 
305-269-3211 


MICROCOMPUTING • BOOKS 


ALL NEW FOR 80 OWNERS ENCYCLOPEDIA FOR THE IRS-80* 


ENCYCLOPEDIA FOR THE TRS-80* * is the newest per¬ 
ipheral for your microcomputer. This ten-volume refer¬ 
ence series contains programs and articles especially 
selected to extend the documentation that comes with 
the TRS-80. Volumes of the Encyclopedia are being 
issued one-at-a-time, approximately six weeks apart. 
This means that each new volume will reflect the latest 
developments in TRS-80 microcomputing. Encyclo¬ 
pedia for the TRS-80 is available in two editions. The 
deluxe COLLECTOR’S EDITION has a handsome green 
and black hard cover with a dust jacket. A soft cover 
edition is also available. 


To order single hard cover volumes of the Encyclope¬ 
dia please specify: 

Volume 1 EN8101 $19.95* 

Volume 2 EN8102 $19.95* 

Volume 3 EN8103 $19.95* 

Volume 4 EN8104 $19.95* 

Volume 5 EN8105 $19.95* 

Volume 6 EN8106 $19.95* 

Volume 7 EN8107 $19.95* 

Volume 8 EN8108 $19.95* 

Volume 9 EN8109 $19.95* 

Volume 10 EN8110 $19.95* 


To order single softcover volumes of the Encyclopedia 
please specify: 

Volume 1 

EN8081 

$10.95* 

Volume 2 

EN8082 

$10.95* 

Volume 3 

EN8083 

$10.95* 

Volume 4 

EN8084 

$10.95* 

Volumes 

EN8085 

$10.95* 

Volume 6 

EN8086 

$10.95* 

Volume 7 

EN8087 

$10.95* 

Volume 8 

EN8088 

$10.95* 

Volume 9 

EN8089 

$10.95* 

Volume 10 

EN8090 

$10.95* 



ENCYCLOPEDIA LOADER is the software companion 
to the Encyclopedia for the TRS-80. This special series 
of cassettes will allow you to load selected programs 
from the Encyclopedia instantly. Hours of keyboarding 
time and the aggravating search for typos is eliminat¬ 
ed by using the Encyclopedia Loader. 


Encyclopedia Loader for Volume 1 of the Encyclopedia 
of the TRS-80 is available at a Special Introductory 
Price of $12.95 (a $14.95 value). To take advantage of 
this offer specify: 

EL800111 $12.95* 


Additional Encyclopedia Loaders will be available as 
each volume of the Encyclopedia for the TRS-80 is 
issued. To order specify Encyclopedia Loader: 


Volume 2 
Volume 3 
Volume 4 
Volume 5 
Volume 6 
Volume 7 
Volume 8 
Volume 9 
Volume 10 


EL8002 $14.95* 

EL8003 $14.95* 

EL8004 $14.95* 

EL8005 $14.95* 

EL8006 $14.95* 

EL8007 $14.95* 

EL8008 $14.95* 

EL8009 $14.95* 

EL8010 $14.95* 


SPECIAL OFFER 

All 10 Volumes ol ENCYCLOPEDIA LOADER™ 

A 114950 value lor only $119.97 

EL8000 $119.97 

(shipping included) 


•Use the order card in this magazine or itemize your order on a separate piece of paper and mail to Microcomputing Book Department • Peterborough NH 03458. Be sure to in¬ 
clude check or detailed credit card information. NoC.O.D. orders accepted. All orders add $1.50 for first book, $1.00 each additional book, $10.00 per book foreign airmail. Please 
allow 4-6 weeks for delivery. Questions regarding your order? Please write to Customer Service at this address. 


•TRS-80 and TRSDOS are trademarks of the Radio Shack Division of Tandy Corporation. 

-FOR TOLL FREE ORDERING CALL 1-800-258-5473- 
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SOFTWARE REVIEWS 


(continued from p. 162) 

ally there when you need it, and doesn’t 
intrude when it would be a nuisance. 

One of the nice things about the Apple 
II is the wide variety of interface cards 
and printers that can be used with it. One 
of the terrible things about the Apple II is 
that you can never be sure that your card 
and printer will work with a specific pro¬ 
gram, particularly when dealing with a 
tricky matter like high-resolution 
graphics. 

Zoom Grafix, however, solves the prob¬ 
lem. No patching or responses to 
technical questions are required. 

Also, the same program does not have 
to be sold in a separate version for each 
printer. If you get a new printer, you 
don’t have to toss out your old program. 
This is the way that software should be 
written. 

[Phoenix Software, Inc., Lake Zurich, 
IL 60047) 

Barry Bayer 
Homewood, IL 


Magic Typewriter 

Not just another 
Word processor. 

Database manager 

Magic Typewriter, which runs under 
North Star DOS or CP/M, was written to 
satisfy the needs of a professional author, 
and that is part of the reason it stands out 
from many other word processors. 

Another reason is that it is also a data¬ 
base management program (without, 
however, mathematical abilities). It has 
versatile and fast sorting, searching and 
formatting functions, and can be used as 
a mailing list program. 

All of the functions of Magic Typewrit¬ 
er are on-line at the same time; there is no 
separate program or module to load in or¬ 
der to use any of its functions, from word 
processing to sorting to database man¬ 
agement. Nevertheless, the program oc¬ 
cupies only 1 IK bytes of memory. 

Since Magic Typewriter does not use 
special terminal commands, you can use 
it with any video terminal or monitor. 
The other side of this coin, however, is 
that the display and formatting are con¬ 
siderably more pedestrian than is the 
case with other word processors which 
require extensive configuration. 

Word Processing Mode 

Unlike several of the well-known word 
processors. Magic Typewriter is line- 
oriented rather than screen-oriented. It 


uses line numbers, which it automati¬ 
cally generates, and any editing, other 
than global, requires you to specify the 
line number or number of lines you want 
to edit. 

With Magic Typewriter what you see 
on the screen during text entry or editing 
is not what you get; that is, while you ob¬ 
viously get as the printed document the 
words you put in, they are not necessar¬ 
ily in the same location as where they ap¬ 
peared on the screen during text entry. 
To prepare an itemized bill or listings, 
charts, or tables of various types requires 
a few extra commands or extra attention 
to ensure that things line up and appear 
in their proper locations. Magic Type¬ 
writer does permit viewing the document 
on the screen in its formatted condition. 

Magic Typewriter takes automatic 
page numbering a step beyond where 
most other word processors leave off. 
In addition to being able to specify on 
which line and where on the line the 
number is to be printed, the option is also 
given to print the number on the left on 
even-numbered pages and on the right 
on odd-numbered pages—just like in a 
printed book. 

Likewise, Magic Typewriter provides 
for a running heading that can be printed 
at the top of each page, and also allows 
the use of a different heading for odd- 
numbered pages from that on even-num¬ 
bered pages. Magic Typewriter even has 
a command for the printing of section- 
page numbers, in the form 3-1, 3-2, 3-3, 
4-1, 4-2, etc. 

Magic Typewriter has a “conditional 
eject” command, which I consider to be 
one of the signs of a well-designed word 
processor and quite a time-saver. This 
command allows you to cause the word 
processor to check whether a specified 
number of lines are left on the page be¬ 
fore printing whatever follows the condi¬ 
tional eject command. 

Underlining, right justification, left 
justification, full justification, and cen¬ 
tering are all supported. 

Magic Typewriter allows the use of em¬ 
bedded commands. That is, regular 
Magic Typewriter commands can be in¬ 
serted into the text to cause, for example, 
a switch from double spacing to single 
spacing. 

With Magic Typewriter you can pass 
various control codes to the printer to 
utilize its expanded functions by use of 
the PCOM command, either directly or as 
an embedded command. Not all word 
processors can do this, so if you have or 
may get an intelligent printer, this ability 
of Magic Typewriter is of importance. 

However, Magic Typewriter is not per¬ 
fect. For example, it does an automatic 


form feed when it is told to print. Since 
you have to line the paper up in the prop¬ 
er place to begin with (or else the form 
feed will advance to the wrong spot), this 
feature is of no benefit that I can discern, 
but wastes one sheet of paper each time 
the printer is activated. 

Also, every time control-C is used to 
exit from certain commands or modes, 
but to stay within Magic Typewriter, the 
bell rings. 

Before directing the output to the print¬ 
er, you must give the command “DLN” 
(Delete Line Numbers). Failure to do so 
causes the line numbers to be printed as 
part of the document. 

As a database manager. Magic Type¬ 
writer creates files composed of “rec¬ 
ords” of any (and varying) length up 
to 199 characters. Records can be fur¬ 
ther subdivided into fields of varying 
length; the field delimiter is the semi¬ 
colon. Unlike many database managers, 
records and fields need not contain a 
constant number of characters, with the 
result that memory and disk space are 
conserved. 

Magic Typewriter has a number of for¬ 
matting, masking, sorting and searching 
commands with which the database can 
be manipulated. 

Viewed as a whole. Magic Typewriter is 
a well-conceived, efficient, apparently 
crash-proof, and smoothly running word 
processor and database manager. It has 
enough features and commands to satis¬ 
fy demanding users, yet its basic features 
are simple enough that with minimal in¬ 
struction even non-computerists can be 
doing an efficient job of word processing 
after only a few hours practice. 
(California Digital Engineering, PO Box 
526, Hollywood, CA 90028. $1 75.) 

John Bryant 
Holcomb, NY 


Newscript 

A big-league 
Word processor 
For the TRS-80 

I’ve seen an awful lot of software from 
an awful lot of people, and Newscript is 
one of the best products I have ever seen. 
Period. If you’re looking for a TRS-80 
word processor, you’re short-changing 
yourself if you don’t look at its impressive 
features. 

First, you boot up. The Auto command 
on the diskette automatically loads and 
executes the machine-language compo¬ 
nent NS/CMD, which then loads in Basic, 
and the driver program. Here, you run 
either Edit or Script. Edit lets you enter 
the text. After you’re done, you enter the 
word END on the Edit command line, and 
your text file is changed. 

You’re then asked if you want Script to 
process the file. If you enter Y, Script pro¬ 
cesses your text. 
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Newscript’s Editor 

Newscript’s Editor is interesting: it’s 
the only major word processor around 
written partly in Basic. Some people turn 
up their noses at this before trying out 
the system, which is unfair. Newscript 
comes with a machine-language routine 
called NS and adds repeat key function 
and type-ahead capability. 

Newscript doesn’t suffer much from 
the usual speed limitations of Basic. Once 
in a while it becomes apparent when Ba¬ 
sic performs its garbage collection, but 
this doesn’t happen often. 

The 128-keystroke type-ahead feature 
is nice. Keystrokes will be stored when 
Newscript is doing something else until 
Newscript is free to execute them. 

The editor is full-screen. The extreme 
left side of the screen is devoted to a LIMA 
(line manipulation) column. You can 
move the cursor here to mark a line to be 
copied, moved or deleted, or at the start of 
a block of lines to perform some function. 
You can label the line or insert blank 
lines after it. 

The top line is a command line area, 
and when you want to enter a command 
you move the cursor up here and type in 
the command. The rest of the screen is 
the data area, where your text resides. 

You can have lines longer than 60 
characters, and can view any window of 
your text with ease. You can page for¬ 
ward or backward any number of pages 
at a time, or you can scroll horizon tally 
and vertically. 

To enter text, you type. If you press en¬ 
ter while typing a line, the line will be en¬ 
tered, and a new line will be inserted di¬ 
rectly after the current line. To move the 
cursor to the start of the next line without 
creating a blank line, merely press shift 
and down arrow. 

The clear key is the control key for 
Newscript; you can insert or delete char¬ 
acters, clear to the end of the line, split a 
line at any spot or enter an up arrow 
character. 

If you include the shift key, you can 
toggle the auto-repeat function, copy the 
screen to the printer, turn on dual rout¬ 
ing (if on, everything that goes to the 
video also goes to the printer), toggle the 
Japanese character set (Model III only) or 
toggle the special characters and space 
compression (Model III only). Also, you 
can easily enter any two-byte hexadeci¬ 
mal code. 

If the setup of the Edit program sounds 
vaguely like an IBM 70 terminal, it’s be¬ 
cause all the nice features of the terminal 
are included. In fact, while the IBM ter¬ 
minal does not have a repeating delete 
key. Edit provides one. 

Edit has a command called Whoops 
(W) for recovering from an input error. 
It’s limited in scope (you must invoke 
this command while the changes are still 
fresh on the screen), but it’s a handy 
feature. 

You can label lines for moving, copying 
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££££ 


(Data Acquisition and Instrumentation Systems Into 

to automate your lab— 

:1 

Exciting new capabilities can blossom in your lab—when 
you automate it with the DAISI family of data acquisition 
peripherals for your Apple Computer. 

DAISI interfaces, from Interactive Structures, turn your econom¬ 
ical Apple into a personal electronic lab assistant. DAISI prod¬ 
ucts are designed to read instruments and sensors, control 
temperature and pressure ... with reliability and precision. 
Here's a rundown on some DAISI interfaces 
AM 3,12-Bit Analog Input System—$550 

■ 16 input channels ■ 20 microseconds conversion time. 

AI02, 8-Bit Analog Input System—$299 

■ 16 input channels ■ 70 microseconds conversion time. 

AO03, 8-Bit Analog Output System—$195-$437 

■ up to 8 independent channels ■ range and offset adjustable. 
DI09, Digital Interface with Timers—$330 

■ timing and interrupt capability ■ direct connection to BCD 
digits, switches, relays. 

Don't settle for garden variety equipment for your laboratory 
applications. Get the best—at a great price. Pick a DAISI! 


Call us for the DAISI dealer near you. 


Interactive Structures Inc. 

146 Montgomery Ave. 
Bala Cynwyd, PA 19004 
(215)667-1713 


All DAISI Interfaces come 
complete with cable, In¬ 
structional diskette and 
comprehensive manual. 
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or deleting blocks of text. You move the 
cursor into the LIMA area and enter .A, .B 
or .C. 

Edit has about 40 commands avail¬ 
able, although you usually need less than 
a dozen at once. File commands let you 
load files from disk in the middle of your 
text, kill files, get a directory (non-TRS- 
DOS operating systems) and invoke an 
Autosave function to save your text auto¬ 
matically every few lines. 

Other commands let you know how 
much free space is available in your text 
buffer and the length of your document, 
route portions of your text to the printer 
and display or change the name of the 
text file in memory. 

The most elaborate set of Edit com¬ 
mands are the change commands. You 
can find or locate words within defined 
zones of your document. You can alter, 
change, copy or delete text words. You 
can manipulate your document by join¬ 
ing lines or replacing strings with other 
strings, and this can be done throughout 
your document, or within user-defined 
zones of it. 

The latest version (6.2) also allows for 
odd-even titles. This prints out one title at 
the top of the even-numbered pages and 
another at the top of odd-numbered ones. 
And it contains a rudimentary help fea¬ 
ture if you need an answer to a question 
quickly. 


The text processor, Script, knows what 
to process and how. Script control words 
are embedded in the document. Text 
words are preceded by a period and start 
a line. Thus “.ju off’ is a recognizable 
control word to Script. 

These control words are sprinkled 
throughout your document and provide 
a flexible way to format text. 

Script—the Text Formatter 

You can specify a number of run-time 
options to control Script. You can even 
edit your file as Script processes the text, 
or pause or cancel the printing at any 
time. You can also send the formatted 
text to the video only. 

As mentioned. Script formats the text 
in response to the control words embed¬ 
ded in the text. You can toggle justifica¬ 
tion, centering, hanging indents and in¬ 
dentation; you can begin paragraphs, tell 
Script to go grab another file and stick it 
in at the current location; begin font; 
specify top and bottom titles and 
margins; double, single or triple space; 
control the size and darkness of specific 
words (and/or underline them); set a foot¬ 
note margin; indicate a word to be in¬ 
dexed; set line length and page length 
and logo space; control page numbering; 
allow keyboard input to be entered into 
your text; space any number of lines (in¬ 
cluding half-lines); pause during execu¬ 


tion; specify tabs; build a table of con¬ 
tents; and more. 

You can produce excellent documents 
using only a few of these commands, and 
you still have the rest at your disposal. 
You can easily create form letters with 
customized headings from a mailing list, 
for example. 

The “.RD n fileid” lets you read n lines 
from a disk file named Fileid. Thus, you 
may have a customized form letter sent 
to each person on a mailing list with the 
addition of a single command. I don’t 
know of another word processor for the 
TRS-80 that lets this be done so easily. 

I’ve spent many hours trying to make 
sense out of undecipherable, poorly-re¬ 
produced and unreferenced manuals. 
Newscript’s is so good that I recommend¬ 
ed it as a model. And since it was done en¬ 
tirely on Newscript it serves as convinc¬ 
ing evidence of what can be done with 
Newscript. 

The manual features excellent repro¬ 
duction and organization, a complete 
table of contents, a thorough index, read¬ 
able and understandable text and a fold¬ 
ing quick-reference card. ■ 

(Prosoft, Box 560, N. Hollywood, CA 
91603. $99.99.) 

Bruce P. Douglass 
Vermillion, SD 


Since this review was written, Pro- 
soft released Newscript Version 7.0, 
which includes the following addi¬ 
tional features: 

• fast editor 

• buffered printing 

• reduction of string compression to 
1.5 seconds maximum 

• editing 300-375 lines at a time 

• mnemonic-based control keys for 
faster, easier editing. 

• more menus, automatic transition 
from edit to printing 

• native support for serial printers, in¬ 
cluding 1200 bps operation on 45-55 
cps printers 

••support for conditional hyphens 

• more natural use of the enter key 
(like a typewriter) 

• uses TDOS 3.4 for more reliable, 
tolerant disk I/O 

• partial recovery in edit after system 
failure 

• certain printers can be paused in 
mid-line to change typing element 

• run-time option to select page # 
placed on first page 

• full formatting of variable text 
entered into Script from keyboard 
while document is printing 

• “anti-widowing” to prevent last line 
of a paragraph from printing by itself 
at top of next page 

• semi-automatic numbering of sub- 
paragraphs and points 

• easily-used screen graphics touch- 
up while editing 


Circle 335 on Reader Service card. 


THE MULTI-USER FRIENDLY MEMORY BOARD WITH 



□ 256 kilobytes 150 NS 
dynamic ram 

□ Designed to operate in any 
S-100 System IEEE or Non- 
IEEE 

□ 16-bit addressing option: 
Powerful Macrotech Mem¬ 
ory Mapping (M 3 ) bank se¬ 
lect architecture allows 
each 4K block of the 16 bit 
(64K) logical addresses to 
be dynamically translated 
to any 4K block of the 256K 
on board physical memory. 

□ 24-bit direct addressing 
option 


□ “Educated” cycle control 
module generates all tim¬ 
ing on board asyn¬ 
chronously for maximum 
access speed and uniform 
operation 

□ Comprehensive technical 
manual with complete in¬ 
stallation guide and source 
listings for MP/M II™* and 
“Virtual Disk” solid state 
disk applications. 

□ DMA operation fully sup¬ 
ported in strict accordance 
with IEEE 696 standard. 

□ 8/16 data transfer protocol 

□ Parity error detection 


□ Multilayer board and bus 
signal filtering for noise- 
free operation. 

□ Full one year warranty 

If you wish, send a check or money 
order for $1,379 (in California add 6% 
sales tax where applicable). 

Manual available at $25.00 each 
refundable with order. 

"'Registered Trademark of Digital 
Research Corp. 

OEM & Dealer Inquiries invited 


M 


MACROTECH International Corp., 
22133 Cohasset St., Canoga Park, 
California 91303 

(213) 887-5737 
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CES ★ HARDWARE 


• sorted, numbered directory (only 
with TDOS) 

• selection of file to be edited or 
printed by number or name from 
menu 

• revised, expanded, improved refer¬ 
ence card 

Release 7.0 costs $124.95. For 
Release 6.0 or 6.1 owners, the update 
charge is $35. $25 for Release 6.2 
owners. 


Wizardry 

The most comprehensive 
Role-playing fantasy 
You could dream of 

Before sitting down at your Apple key¬ 
board to play Wizardry, make sure you 
have a good supply of food and drink at 
hand, because you won’t be going any¬ 
where for a while and starvation can end 
a game prematurely. 

Wizardry is an addictive game that is 
capable of consuming lots of time. It ac¬ 
commodates up to six players though, so 
the family can join in. All you need is a 
48K Apple computer with one disk drive 
and DOS 3.3. 

Wizardry appears to have elements of 
Adventure combined with a large help¬ 


ing of Dungeons and Dragons and even a 
maze thrown in for good measure. 

The game begins in a castle, but on the 
initial run characters will have to be cre¬ 
ated before the actual adventure begins. 
You generate characters according to 
skills, abilities, possessions, ethics- 
good, neutral, evil—and race—elf, half- 
ling, dwarf, human and half-elf. All infor¬ 
mation about your character is kept on 
disk and, after a game or session is fin¬ 
ished, it is returned and updated. You 
may thus continue with the same charac¬ 
ter over many sessions. 

There are many permutations and 
combinations possible in generating the 
characters and assigning attributes to set 
up the initial party for the adventure. 

Once the party has been formed and 
equipment purchased or traded for, it is 
time to leave the castle for the dungeon. 

I won’t go deeply into the actual game, 
so as not to spoil any surprises for you. A 
few points, however, will be made. 

Mapping the dungeon is a good idea, so 
that you can find your way back to the exit. 

In the maze, reciting the proper spell 
cam extend your view and reveal hidden 
doors. 

When returning to the castle with dead 
adventurers, the dead will be taken away 
by the guards and transported to the 
Temple. It is a good idea, therefore, to 
strip them of items and gold since, if the 


chairacter camnot be resurrected, the 
Temple will sacrifice all his possessions 
to the gods. 

Wizardry is not just a maze game— 
monsters will be encountered from time 
to time. A message will ailert you to the 
encounter and, in a few seconds, a graph¬ 
ic display of the monsters will appear. 
The types of monsters are many and 
varied and include the likes of Ores, Zom¬ 
bies, Mummies, etc. 

When the monsters are slain, there is 
sometimes treasure to be found, but 
there is also sometimes a slight hitch: the 
treasure may be in a chest which will 
have to be opened. And the chest just 
could be booby-trapped. 

Magic items play an importamt role in 
Wizardry. Most of the important ones are 
found only in the dungeon, guarded by 
monsters. 

In the event you exhaust all the possi¬ 
bilities in this scenario, others are avail¬ 
able, and characters already in existence 
can be transported from one scenario to 
another. 

This is probably the most comprehen¬ 
sive role-playing fantasy I have seen to 
date. If you’re tired of Adventure, give 
this game a try. 

(Sir-tech Software, Inc., 6 Main St, 
Ogdensburg, NY 13669.) 

Ronald Bobo 
St. Louis, MO 
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★ SOFTWARE * SUPPLIES * * DISCOUNT PRICES * HARDWARE * _ 


Don't wait for signs of a security breach 
before you act! Reach for 

THE PROTECTOR® 

before It’s too 


\ v 


The Only Public Key Encryption Software Available for Microcomputers 

Do you have sensitive information you don’t want exposed? Do you send data over phone lines, Telex 
circuits, electronic mail or any public transmission lines? Now, with The Protector® you can keep your 
private communications totally private. 

As soon as you receive your Public Key Encryption System, The Protector®, you and only you 
generate your key pair—one key is made public and one key remains secret and is known only to you. 
Anyone with access to your public key can send you a message that only you can decrypt with your 
secret key. 

The Protector® is extremely easy to use. It gives you... maximum security... maximum conven¬ 
ience. .. minimum cost... 

The only hardware needed to use The Protector® is your Z80 Microcomputer! 

Please call or write for our FREE BROCHURE on this remarkable product. 


Price *165 


Dealer Inquiries Invited 


Developed exclusively for Standard Software by PKS Incorporated 


ORDER INFO. 

MASTERCHARGE, VISA, C.O.D. 


3% DISCOUNT ON PREPAYMENT 
MADE BY CHECK 
THE PROTECTOR® is a trademark of Standard Software Corporation 


LARGEST SELECTION 
OF CP/M ® SOFTWARE 
INTHEU.S.A. 


* SOFTWARE * SUPPLIES * 


standard software 

CORPORATION OF AMERICA 

10 MAZZEO DHIVE, RANDOLPH, MA 02368 

6 1 7 - 963-7220 
ORDER LINE 800 - 343-0852 


★ DISCOUNT PRICES * HARDWARE * 
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NEW SOFTWARE 


Edited by Linda Stephenson 


DEC Software 
Professional Graphics 
Atari Gets Down to Business 
Zenith "Calc" Program 
Biblical Word Processor 


Software for DEC 
Personal Computers 

A comprehensive line of 
software programs for use on 
Digital Equipment Corp.’s 
personal computers is avail¬ 
able from Saturn Systems, 
Inc.. 6875 Washington Ave. 
S., *218, Minneapolis, MN 
55435. Running under RT-11, 
the software provides word 
processing, spelling error 
detection, list processing and 
electronic calculator capabil¬ 
ities. All products use stan¬ 
dard ASCII files. Reader Ser¬ 
vice number 485. 


Full-featured 

Graphics 

The Graphics Processing 
System (GPS) from Stone¬ 
ware, Inc., 50 Belvedere St., 
San Rafael, CA 94901, puts 
professional quality graphics 
on an Apple II. GPS creates, 
manipulates and edits 


graphics much as a word pro¬ 
cessor does text. The program 
includes a grid that lets you 
work to scale. Six primary col¬ 
ors can be mixed. Two zoom 
features increase resolution. 

The standard version of 
GPS works with any Apple- 
compatible paddles or joy¬ 
stick; price is $59.95. The 
professional version is com¬ 
patible with Apple Graphics 
Tablet, Symtec Light Pen and 
Houston Instruments HiPlot 
3, 4, 6 and 7; price is $99.95. 
Both versions speak directly 
to the Apple SilenType 
printer. Reader Service 
number 483. 


Atari Cash Register 

The microcomputer age 
comes to retail sales via 
C.R.I.S. (Cash Register Inven¬ 
tory System)—a complete 
software package that con¬ 
verts an Atari 400/800 into a 
point-of-sale terminal. The 


C.R.I.S. program supports up 
to 1000 separate inventory 
items: information on back¬ 
order, total items sold, items 
in stock, stock ordered and 
vendor numbers Eire all in¬ 
stantly accessible. The activ¬ 
ities of up to ten salespeople 
can be tracked, and a user- 
defined commission rate can 
be assigned to each. The sys¬ 
tem also prints complete in¬ 
ventory reports. Price is 
$249.95. Adventure Interna¬ 
tional, Dept. G, Box 3435, 
Longwood, FL 32750. Reader 
Service number 484. 


Time Management 

The Priorities package in¬ 
creases productivity for up to 
ten professionals or managers 
by focusing the user’s atten¬ 
tion on tasks scheduled for 
the day. It encourages im¬ 
proved allocation of time by 
requiring that tasks be as¬ 
signed a priority and appoint¬ 
ments be given a duration. 
Priorities runs on a 64K CP/M 
system with eight-inch drive. 
Price is $99.50. 

Big Island Computer Sys¬ 
tems, Inc., PO Box 777, 
Pahala, HI 96777. Reader Ser¬ 
vice number 497. 


Atari Games 

Two new games for the 
Atari 400/800 computer have 
been introduced by EPYX, PO 
Box 4247, Mountain View, CA 
94040. King Arthur’s Heir 
casts the player as Arthur’s 
right hand and heir to the 
throne of the Britons. To 
prove himself worthy, he 
must go in quest of the 


treasured Scroll of Truth, hid¬ 
den by the great wizard, 
Merlin. If the player uses his 
powers wisely, he will achieve 
his end. King Arthur’s Heir is 
available on disk for $29.95. 
Joystick controller is needed. 

Alien Garden challenges 
the player to survive in a 
world inhabited by enticing 
crystal life forms. Some 
crystals arc edible, others ex¬ 
plosively deadly. Nine skill 
levels add to the challenge. 
Alien Garden is available on 
ROM cartridge for $39.95. 
Reader Service number 498. 


Spreadsheet for 
Heath/Zenith 

A spreadsheet calculator 
tailored to Heath/Zenith com¬ 
puters and terminals is 
available from The Software 
Toolworks, 14478 Glorietta 
Drive, Sherman Oaks, CA 
91243. ZenCalc is a tool for 
financial and numerical mod¬ 
el building, forecasting and 
problem solving. Simple key¬ 
stroke commands operate on 
entire rows or columns to 
rearrange data. ZenCalc comes 
with examples including 
templates which automatical¬ 
ly compute the IRS 1040 and 
Schedule A. Price is $99.95, 
on 514 or eight inch disks. 
Reader Service number 486. 


Native Code 
Compiler 

A new Basic compiler from 
System/Z, Inc., PO Box 11, 
Richton Park, IL 60471, 
promises greater versatility 
for programmers using CP/M 



Architect Walter Hanson develops a kitchen design with the 
professional version of GPS , using the Apple Graphics Tablet. 
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Binary Disk Copy . 
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NIBBLE EXPRESS VOLUME 2 
NOW AVAILABLE! 

The 1981 Anthology of the major articles 
and programs is underway! It contains 
up-to-date enhancements and corrections 
to programs which appeared in Volume 2 of 
NIBBLE. 

Even if you have all 8 issues of NIBBLE in 
1981, you’ll want The Express to have 
updated program listings in one convenient 
package! 

200 solidly packed pages with major 
programs and articles for your Apple! A 
MUST for your Library! 

NIBBLE EXPRESS will be an invaluable 
reference for your Apple now and for years to 
come! 

for only $14.95 (plus shipping) you can make Nibble 
Express a permanent part of your library. 

ORDER YOUR COPY NOW! 


NIBBLE 

P.O. Box 325 
Lincoln, MA 01773 

Yes! I want NIBBLE EXPRESS Vol. 2 in my library! 
Here’s my □ Check □ Money order 
for $14.95 plus $1.75 postage/handling. (Outside 
U.S. add $2.75 for postage/handling). 

□ Also send me NIBBLE EXPRESS Vol. 1 at $12.95 
plus $1.75 postage/handling (outside U.S. add $2.75 
for postage/handling). 

Master Card & Visa Accepted 

Card #_Expires- 

Telephone_ 

Name_ 

Street_ 

City_ State_ Zip_ 

Your check or money order must accompany your order to qualify. 
Outside U.S.: Checks must be drawn on a U.S Bank. 

’Apple is a registered trademark of Apple Computer Company. 

































































The Classified program from Passage Research lets you 
quickly and easily encrypt your private files. 


systems. Basic/Z has a library 
of over 200 keywords, a self- 
contained sort, advanced 
string handling and elective 
data filing strategies. As a 
native-code compiler, it offers 
the fastest possible execution 
speed through generation of 
executable machine code 
compatible with 8080, 8085 
and Z-80 processors. To avoid 
fatal system disk errors, 
Basic/Z offers multitiered er¬ 
ror trapping. The program¬ 
mer can elect to use alpha- 
numerical labels in place of 
line numbers, for more flexi¬ 
ble routines. All floating point 
math operations are per¬ 
formed in decimal to avoid 
conversion or round-off er¬ 
rors. Price is $345. Reader 
Service number 487. 


Adam, Eve and 
The Apple 

The Word processor is a 
computerized version of the 
King James Bible, including 
the complete text and soft¬ 
ware for word processing and 
data management. The medi¬ 
um permits linguists, 
theologians or students to 
analyze biblical text in 
heretofore impractical detail. 
For example, you can scan 
the text for any combination 
of words to discover where 
and how often that combina¬ 
tion occurs. You can keep 
libraries of indices referenc¬ 
ing all verses relevant to a 
specific topic. Any verses or 
references of special interest 
can be printed on request. 
The Word processor package 
for the Apple computer con¬ 
sists of eight disks and a 
manual, and is priced at 
$162.45. 

Bible Research Systems, 
8804 Wildridge Drive, Austin, 
TX 78759. Reader Service 
number 488. 


Against the Wind 

The Softpedal software and 
transducer pickup system 
converts any bike, from a 
Sears Exercycle to a Fuji 
superlightweight, into a 
computer-aided trainer. The 
Softpedal programs display a 
simulated race course on a 
video screen interfaced with a 
VIC-20 or Color Computer. 
The user can pace himself, 
race the clock or race a “com¬ 


petitor.” User input options 
add incentive. The Bike Race 
program displays average and 
current speed, elapsed time 
and distance—feedback aimed 
at helping the cyclist main¬ 
tain constant speed. The 
Dashboard program presents 
an individualized goal of a set 
number and length of lap 
“legs,” and average speed to 
maintain for each leg. Bar 
graphs display percentage 
completed and speed in miles 
per hour. The bicycle “dash¬ 
board” shows average speed 
per leg, distance covered and 
overall average speed. 

Softpedal is available from 
Practical Applications of 
California, PO Box 255768, 
Sacramento, CA 95825. Op¬ 
tions include a stand with an 
integral wind load mecha¬ 
nism, which simulates actual 
road conditions at any speed. 
Softpedal price is $145 with 
stand. Reader Service 
number 493. 


CRT Emulator 
For Apple 

A high-speed communica¬ 
tions package for the Apple II 
computer has been announced 
by Softronics, Inc., 6626 
Prince Edward Place, Mem¬ 
phis. TN 38119. Softerm 
allows an Apple system to 
emulate many of the popular 
CRT terminals used to access 
applications on large host 
computers and time-sharing 
systems. The software sup¬ 
ports operation at a data 
transmission rate of 9600 
baud, and lets you connect to 
the host computer directly or 
through a standard modem. 
Softerm costs $150. Reader 
Service number 492. 


Martian Gold Rush? 

Klondike 2000 is a space 
adventure game that strives 
to capture the spirit, excite¬ 
ment and risk of a Gold Rush 
on Mars in the year 2000. 
Each player becomes a mem¬ 
ber of a team exploring the 
Martian desert. The team 
discovers a mine filled with 
gold, a mine abandoned dur¬ 
ing the Mars Colony Rebellion 
of ’98. Team members be¬ 
come enemies as they com¬ 
pete to hoard gold found in the 
mine’s caves. Robots who in¬ 


habit the caves guard the 
gold. Each player must be¬ 
friend the robots by. . .well, 
you get the idea. Klondike 
2000 runs on the Apple II; it 
costs $29.95. 

Hayden Book Company, 
Inc., 50 Essex St., Rochelle 
Park, NJ 07662. Reader Ser¬ 
vice number 494. 


Joystick Graphics 

Rainbow Graphics is for art¬ 
ists, youngsters, handicapped 
people, designers or anyone 
who wants to use an Apple to 
draw. A joystick with two 
push-buttons controls all func¬ 
tions, modes and drawing. 
Rainbow Graphics draws 
lines, dots, frames, circles, 
polygons and boxes on com¬ 
mand. It has color fill, move 
area, clone area, a label func¬ 
tion with six fonts and an edit 
detail feature. Full shape table 
functions are included. Rou¬ 
tines are included to print pic¬ 
tures on a Silentype printer. 
The Rainbow Graphics disk 
costs $29.95. 

Rainbow Computing, 19517 
Business Center Drive, North- 
ridge. CA 91324. Reader Ser¬ 
vice number 495. 


Data Encryption 

Classified, from Passage 
Research, 945 Turquoise St., 
Suite G, San Diego, CA 


92109, encrypts and decrypts 
the information stored in any 
standard Apple DOS 3.3 disk 
file. For the encryption 
algorithm. Classified dupli¬ 
cates the DES (Data Encryp¬ 
tion Standard) enciphering 
computation in machine 
language code. The encryp¬ 
tion key is entered from the 
keyboard as a nine-character 
combination of letters, num¬ 
bers or symbols. The encryp¬ 
tion manual supplied with 
Classified quickly shows you 
how to do it. Classified costs 
$39.50. Reader Service 
number 489. 


dBase Program 
Generator 

A new program called 
dBgen translates prototype 
screens into dBase II com¬ 
mand files. Users can lay out 
screens, reports and menus 
with a word processor, screen 
editor or the Modify Com¬ 
mand feature in dBase II, and 
then convert them directly in¬ 
to dBase II application pro¬ 
grams with dBgen. The entire 
process, including creation of 
the DBF database, takes less 
than two minutes, and the 
generated program can be 
run immediately without any 
intermediate steps. 

The dBgen program pro¬ 
duces dBase II command files 
that can be modified to suit a 
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Circle 172 on Reader Service card. 


BACK ISSUES 


KM3006—Single back issue 

before July 1980.$3.00 

KM3507—Single back issue 

July 1980 on.$3.50 

KM0005—5 your choice-$10.75 

Add $1.00 per magazine for shipping. 

KM0010-10 your choice. ... $16.00 
KM0025-25 your choice.. .. $27.00 
KM 1025-25 our choice.$14.00 


Add $7.50 per order for shipping. 


• FREE BACK ISSUE CATALOGS are 

yours for the asking. . . specify 73 Magazine, 
and/or Microcomputing, back issue catalog 
when you send your name and address to us 
on a postcard. 

Back Issues • Attn. Pauline Johnstone 
80 Pine St. • Peterborough, NH 03458 


Circle 279 on Reader Service card. 

fullFORTH+ 

for 

APPLE/PET 

Full implementation of FIG FORTH 

PLUS 

6502 CONDITIONAL ASSEMBLER 
INTEGER AND FLOATING POINT ARITHMETIC 
STRING MANIPULATION WORDS 
IF DO (A form of CASE statement) 

CURSOR CONTROL SCREEN EDITOR 
SINGLE AND MULTI DIMENSIONAL ARRAYS 
DISK VIRTUAL MEMORY 
ADDITIONAL UTILITIES INCLUDING: 

SCREEN TO SCREEN COPY 
CORE DUMP 

PRINTER CONTROL WORDS 
FORTH WORD DECOMPILER 
TARGET COMPILER NOW AVAILABLE 
COMPLETE DOCUMENTATION INCLUDES 
INSTALLATION GUIDE (8 PAGES) 
GETTING STARTED (TUTORIAL) 

(28 PAGES) 

USERS GUIDE (86 PAGES) 

Purchasers receive 1 year subscription to the fullFORTH* 
Newsletter (Published bi monthly) 

Price $100.00—foreign $110.00 (Add $2.50 ship¬ 
ping) (PA residents add 6* sales tax) 

IDPC CO. — Box 11594, Phila., Pa. 19116 
or call - (215) 676-3235_ 



Microcomputing does not keep sub¬ 
scription records on the premises, 
therefore calling us only adds time 
and doesn’t solve the problem. 

Please send a description of the 
problem and your most recent ad¬ 
dress label to: 

Microcomputing 
Subscription Dept. 

PO Box 981 

Farmingdale, NY 11737 



Circle 90 on Reader Service card. 

CqmpuCquefy 


COVER YOUR INVESTMENT 

•Cloth Backed Vinyl »Anti-Static 

• Custom Fitted *Two Colors 

OVER 300 DESIGNS 

FROM ADES TO XYMEC 

1-800-874-6391 

ORDER LINE 

Dealer Inquiries Invited 


CompuCover 
P.O. Box 324 Dept. A 
_ 3256g 


CALL TOLL FREE 



Customer 
Service 
(904) 243-5793 



MICROCOMPUTING 

BINDERS 
& FILE 
CASES 

order 

youi s today 

Organize and protect your valuable issues of 
MICROCOMPUTING with these handsome dark 
blue magazine binders or file cases. Each holds 1 
full year of MICROCOMPUTING and has the 
magazine logo stamped in gold. An all metal 
mechanism in the binders allows easy consulta¬ 
tion of any issue without removal. Please state 
years 1977 through 1983. 

Binders—$7.50 3 for $21.75 6 tor $42.00 

File Cases—$5.95 ea. 3 for $17.00 6 for $30.00 

Send check or money order only to: 
MICROCOMPUTING BINDERS 
P.O. Box 5120, Phila., PA 19141 



Circle 252 on Reader Service card. 


VOLTAGE SURGE & 
TRANSIENT SUPPRESSOR 


Protects 
Most 
Electronic 
Equipment 

The SUPPRESSOR electronically removes 
or reduces sudden voltage changes. It 
simply plugs into a power receptacle on 
the same circuit as the equipment being 
protected. 

END POWER LINE SPIKES, SURGES, 
HASH... Only $29.95 ea. Dealer Inquiries 
Invited. 

CUESTA SYSTEMS, INC. 

3440 Roberro Court 
Son Luis Obispo, Californio 93401 
(805) 541-4160 




Maxell Floppy Disks 


The Mini-Disks 
with maximum quality. 



FREE (800) 235-4137. 


PACIFIC EXCHANGES 

, 100 Foothill Blvd., San Luis 

San Luis Obispo, CA 93401. 
In Cal. call (800) 592-5935 or 
-*^(805)543-1037. 



Circle 234 on Reader Service card. 


VIDEO 
OUTPUT 
for 

H/Z '19 
or *89 

Display the CRT image on 
Projection TV or other 
monitor. Great for classroom 
or group applications. 

Only $79.00 

MAGNOLIAfl 

MICROSYSTEMS 

22B4 -15th AVE. W • SEATTLE. WA 98119 

[206] 285-7266 [800] 426-2841 



Circle 332 on Reader Service card. 


PRICE BREAK 



EPSON 

MX-80 

CARTRIDGE RIBBONS 

$Q96 

Wa ea. 

$107.46 per dozen 

Minimum Order 3 Ribbons 
Price Includes Shipping 

We accept Mastercard and Visa 



CHECK-MATE 

P.O. BOX 103, RANDOLPH, MA 02368 
Call Toll Free - 1-800-343-7706 
In Massachusetts - 617-963-7694 
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MICROCOMPUTING • BOOKS h 


NEW 

WEATHER 

SATELLITE 

HANDBOOK 

BY DR. RALPH E. TAGGART 

Here is the completely updated and revised edition of the best¬ 
selling Weather Satellite Handbook— containing all the infor¬ 
mation on the most sophisticated and effective spacecraft 
now in orbit. Dr. Taggart has written this book to serve both the 
experienced amateur satellite enthusiast and the newcomer. 
The book is an introduction to satellite watching, providing all 
the information required to construct a complete and highly ef¬ 
fective ground station. Not just ideas, but solid hardware de¬ 
signs and all the instructions necessary to operate the equip¬ 
ment are included. For the thousands of experimenters who 
are operating stations, the book details all procedures neces¬ 
sary to modify their equipment for the new series of space¬ 
craft. Amateur weather satellite activity represents a unique 
blend of interests encompassing electronics, meteorology 
and astronautics. Join the privileged few in watching the spec¬ 
tacle of earth as seen from space on your own monitoring 
equipment. Order BK7383 $8.95 

-SAVE $2.95- 

WEATHER SATELLITE 
HANDBOOK (first edition) 

By Dr. Ralph E. Taggart WB8DQT. Valuable information in this 
first edition is not included in Dr. Taggart’s just published 
book, The New Weather Satellite Handbook (see above). 
Chapters such as “How to Build an Electric Timer for Satellite 
Tracking’’ and “Building an Automatic Control forthe Satellite 
Receiving Station’’ will no longer be available when this edi¬ 
tion is out of print. This is a good entry level text for those 
discovering theexciting new useof weather satellites. Regular 
price: $4.95. SPECIAL PACKAGE PRICE-BOTH BOOKS FOR 
ONLY $10.95, SAVE $2.95! (This offer available only while sup¬ 
plies last.) Order WS7300 and receive both editions of the 
Weather Satellite Handbook for only $10.95 (plus $1.00 shipp¬ 
ing and handling charge). 




* Use the order card in this magazine or itemize your order on a separate piece of paper 
and mail to: Microcomputing Book Nook • Peterborough NH 03458. Be sure to include 
check or detailed credit card information. Add $1.50 first book, $1.00 each additional 
book, $10.00 per book foreign airmail. Questions regarding your order? Please write to 
Customer Service at the above address. Please allow 4-6 weeks for delivery. No C.O.D. 
orders accepted. For Toll Free ordering call 1-800-258-5473. 



A 40-page instruction handbook acquaints the Atari 
programmer with K-DOS features. 


specific situation or run as is. 
The generated application is a 
complete menu-driven sys¬ 
tem, providing basic file 
maintenance procedures in¬ 
cluding add record, change 
record, display record and erase 
record. 

It’s available from Active 
Computer Enterprises, 1953 
E. Apache Blvd., Tempe, AZ 
85281. Price is $195. Reader 
Service number 490. 


Database Manager 
For Apple 

Access is a database man¬ 
agement package for Apple 
computers. The system uses 
IRAM (indexed random ac¬ 
cess method) filing to store 
records in entry order; an in¬ 
dex derived from the first 
characters of a specified field 
lets the user retrieve any 
record in less than three 
seconds. The word-processor- 
style editor lets you insert and 
delete characters, with full 
cursor control over fields and 
pages of a record. Access is 
available through the Apple 
dealer network, or from 
Spider Software, 98 Avondale 
Road, South Croydon, Surrey 
CR2 6JB, England, for 
<£199.95. Reader Service 
number 496. 


Atari DOS Update 

K-DOS is a more powerful 
and convenient DOS for the 
Atari 800, but is compatible 
with the Atari 2.OS and other 
related software. The K-DOS 
package supports the Atari 
850 handler, which allows the 


use of printers and modems. 

K-DOS features a machine- 
language monitor for ex¬ 
amination and alteration of 
memory in hexadecimal, and 
displays AT ASCII representa¬ 
tion; interception of the break 
instruction does not crash the 
system, but takes the user 
back into K-DOS. New com¬ 
mands reserve and erase 
memory and can be executed 
when the Basic or Assembler 
cartridge is in control. K-DOS 
lets you create your own com¬ 
mands. Price is $89.95. 

K-Byte, 1705 Austin, PO 
Box 456, Troy, MI 48099. 
Reader Service number 491. 


Displaymaster 

Master Computing, Inc., 11 
Regency Hills Drive, Green¬ 
ville, SC 29607, has intro¬ 
duced the first in a series of 
three software development 
utilities for CP/M systems. 
Displaymaster includes a 
display development utility 
(Displaydef) and user inter¬ 
face (Displayasm). 

Displaydef lets the pro¬ 
grammer easily and quickly 
define complex screen dis¬ 
plays using the large system 
approach. The displays are 
saved as disk files and used by 
the application program 
through a series of directives 
contained in the Displayasm 
interface. The interface builds 
screen displays, processes 
data entries, handles mes¬ 
sages and prompts, provides 
error checking and converts 
user entries into string, in¬ 
teger, single or double preci¬ 
sion variables. Price is $175. 
Reader Service number 482. 
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ITtmER DIRECTORY^! 


El Monte, CA 

Eagle II and M/ACOM-OS1 busi¬ 
ness computer specialist. Serving 
greater Los Angeles area with all 
your business computer needs. In- 
house service, custom programming, 
terminals, printers, etc. Open 9 AM-6 
PM. Computer Challenge Corp., 
3380 Flair Drive, El Monte, CA 
91731. 


N. Hollywood, CA 

Wholesale prices to dealers and com¬ 
puter club members! Anadex, Cen¬ 
tronics, Corvus, Delta, Diablo, Ep¬ 
son, Godbout, Hayes, IDS, C. Itoh, 
Micro Pro, Mountain Computer, 
NEC, Novation, Okidata, Qume, 
TI, Televideo, Vector Graphic, Vis¬ 
ta, Zenith and others. Patio Com¬ 
puter Sales Co., Suite 204, 5451 
Laurel Canyon Blvd., N. Holly¬ 
wood, CA 91607. 762-0020. 


Say You Saw It in 
Microcomputing. 


Bridgeport, CT 

Excellent service and prices on Apple, 
Zenith, NEC, Atari, Xerox, HP com¬ 
puters. Also boards and accessories by 
Microsoft, Hayes, Epson, IDS and 
others; software too. For best service 
call for appointment. Mon-Sat. 10AM- 
6pm. Conn. Infosystems, 218 
Huntington Rd., Bridgeport, CT 
06608. 203-579-0472. 


Nokomis, FL 

We are the leading area computer 
store. We carry Cromemco, Apple, 
Vector Graphic; printers and termi¬ 
nals. We offer full software support 
including G/L, A/R, payroll and 
word processing. Computer Cen¬ 
tre, 909 S. Tamiami Trail, Noko- 
mis, FL 33555.484-1028. 


Aurora, IL 

Microcomputer systems for home or 
business; peripherals, software, 
books and magazines. Apple, Hew¬ 
lett-Packard Series 80 Systems, HP 
calculators, IDS, Qume, Starwriter 
printers. Farnsworth Computer 
Center, 1891 N. Farnsworth 
Ave., Aurora, IL 60505. 
851-3888. 


Pasadena, MD 

Altos, Apple, Osborne, Atari—sys¬ 
tems, software, service. Not just an¬ 
other computer store! We’re a full- 
service problem solving center for 
small businesses. Computer Cross¬ 
roads, Inc., 9143G Red Branch 
Rd., Columbia, MD; 8220 
Ritchie Hwy., Pasadena, MD. 
730-5513/647-7111. 


Nashua, NH 

Try before you buy! Unlimited demo 
time on all software for Apple, Atari 
and IBM. Come see all the latest re¬ 
leases here first. No sales tax! All Soft¬ 
ware, DJ Square, Rte. 101 A, Mer¬ 
rimack, NH 03054. 883-7000. 


Lodi, NJ 

Computer hardware: North Star, Ze¬ 
nith, Atari, CBM/PET, Qume, Ep¬ 
son and others. Software: EduWare, 
Professional Software, Zenith, North 
Star, Programma, Personal Software 
and others. Factory trained service 
dept. Books, magazines, etc. Full 
product line on display. Comtek 
Electronics, Inc., Rt. 46 West, 
Lodi, NJ. 472-2440. 


Dealers: Listings are $ 15 per month in prepaid quarterly payments, or one yearly payment of $ 150, also prepaid. Ads 
include 25 words describing your products and services plus your company name, address and phone. (No area codes or 
merchandise prices, please.) Call Marcia at 603-924-9471 or write Microcomputing , Ad Department, Peterborough, NH 
03458. 


CLAlflFIEDS 


Classified advertisements are intended for use by persons desiring to buy, sell or trade used computer 
equipment. No commercial ads are accepted. 

Two sizes of ads are available. The $5 box allows up to 5 lines of about 35 characters per line, includ¬ 
ing spaces and punctuation. The $10 box allows up to 10 lines. Minimize use of capital letters to save 
space. No special layouts allowed. Payment is required in advance with ad copy. We cannot bill or ac¬ 
cept credit. 

Advertising text and payment must reach us 60 days in advance of publication (i.e., copy for March 
issue, mailed in February, must be here by Jan. 1). The publisher reserves the right to refuse ques¬ 
tionable or inapplicable advertisements. Mail copy with payment to: Classifieds, Microcomputing, 
Peterborough, NH 03458. Do not include any other material with your ad as it may be delayed. 


Wanted: SWTPC AC-30 cassette interface, 
CT-1024 terminal, CT-64 terminal, other 
items. Contact Harvey, 7827 Lorna Drive, 
Philadelphia, PA 19111. 215-745-6283. 


Used computer equipment for sale: two Cor¬ 
vus 10 megabyte hard disk drives—$4199 
each; one Sanders Technology Media 12/7 
printer with single-sheet feed and tractor 
feed—$1500; 1 Anadex 80-column printer— 
$400; 1 CCS synchronous serial interface 
for Apple II—$125. Call Bob Elliott, 
603-465-7264. 


North Star for sale—two double-density disk 
drives, 56K RAM and loads of the finest pro¬ 
fessional software (business and educa¬ 
tional, plus games and utilities). With 
Hazeltine 1500 and cable. All for $3650, 
including shipping, insurance and disk li¬ 
braries. Evan Katz, P.O. Box 202, Green- 
vale, NY 11548. 516-626-0004. 


North Star Horizon—good base system. 32 
K, two serial, one parallel in and one parallel 
out port, one dual density drive, Mullen 
S-100 extender. Mint condition, $2250. Carl 
Cook, 2136 Evergreen, Garland, TX 75041. 
214-271-0149 evenings. 


Selectric I printer typewriter works on any 
ASCII computer without software, $450; 
steel tables, $20-$55; paper winders, $19; 
comp grade supplies, $30; outdated modems 
$20; 2-copy paper, $2.99-$4.99 a roll; 28, 35 
and 33 teletype equipment. Send 50« for flier 
price list. Kurt Knappen, Rt. #2, Box 590, 
Galesville, W1 54630. 


Wanted: Back issues of Byte , vol. 1, no. 1 
until vol. 7, no. 3; Kilobaud Microcomput¬ 
ing, no. 1 until no. 59. Issues complete and in 
excellent condition. Send list of numbers and 
conditions to Quatannens W, Melkwezerstr 
39, B-3350 Linter, Belgium, W-Europe. 


For sale: Strictly Commodore back issues; 
almost one-half of each issue consists of 
practical, useful and entertaining programs 
for PET, VIC-20, CBM and SuperPET com¬ 
puters; $2 each. Also have several exciting 
arcade-type games; $15 each. For further 
details, write to R. Olanson, 47 Coach- 
wood Place, N.W., Calgary, Alberta, Can¬ 
ada T3H 1E1. 


For sale: Apple II + (rev. 4) with 48K RAM, 
new keyboard (auto repeat), new power sup¬ 
ply, $750; 1 yr. old Disk II with interface, 
$260; without, $230; Mountain clock, $120; 
open frame 13-inch RGB monitor, $250; 
thermal printer with interface, $180; 
customized software also for sale. Will sell 
lot for $1700, shipped COD. Ron Allison, 
Box 44032, Omaha, NE 68144. 


Used Heath H-8 memory board, I/O card, 
terminal, software and complete H-8 system. 
Ten to 50 percent off list price. Send for free 
listing. D. Wong, Box 406, Croton Fall, NY 
10519. 


Computer tapes for sale—Ten 1/22 reel, 
three 5/82 hub, 1/2-inch wide, 2400 ft., nine 
track, used. In good condition, $3.00 each. 
Leland Barber, 301 Boyle Road, Gill, MA 
01376. 413-863-9086. 


Need software for DTC Micro-File. Also in¬ 
fo re possible conversion to CPM. C. 
Gomes, 15930 SW 96 Ave., Miami, FL. 
305-233-6485. 


1200 baud modem: two new auto-answer 
UDS model 202c/150 with 150 baud second¬ 
ary channel. $179 each with cables and man¬ 
ual in factory carton. R. L. Riggs, 2865 
Akron St., East Point, GA 30344. 


Staten Island, 
Brooklyn, NY 

Computer hardware: North Star, Ze¬ 
nith, Atari, CBM-PET, Qume, Ep¬ 
son and others. Software: EduWare, 
Professional Software, Zenith, North 
Star, Programma, Personal Software 
and others. Factory trained service 
department. Books, magazines, etc. 
Full product line on display. Com¬ 
tek Electronics Inc., Staten Is¬ 
land Mall, Staten Island, NY. 
698-7050; Coney Island Ave. 
and Ave. X, Brooklyn, NY. 332- 
5933. 


Akron, OH 

Atari video game authorized indepen¬ 
dent servicenter. Games serviced by 
factory trained technicians. Fast turn¬ 
around. Dealer inquiries invited. We 
stock genuine Atari game and joystick 
parts. Greensburg Electronics, 
2618 Massillon Road, Akron, 
OH 44312. 644-3178. 


Woodbridge, VA 

Computer/word-processing systems 
for business, school, home. Software, 
disk drives, printers. Books, maga¬ 
zines, supplies. Authorized CBM/ 
PET dealer, service. Consulting, 
training, maintenance contracts. 
MWF noon-8 PM, Saturday 9 AM-3 
PM. Virginia Micro Systems, 
Inc., 14415 Jefferson Davis 
Highway, Woodbridge, VA 
22191. 491-6502. Washington 
Metro 643-1063. 
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SOFTWARE REVIEWS 


High-Quality Printouts with Amperdump 
Two New Word Processing Packages 
High-Tech Fantasy 


Amperdump 

This software driver 
Makes Epson/Apple 
A perfect match 

Printers require special software driver 
routines, which sometimes have to be 
custom written—especially if they are to 
handle graphics. But the more popular 
computers now have a variety of driver 
routine packages available; and this is 
especially true for the Apple II. 

One such package is Amperdump. It 
runs with your Apple II hooked up to an 
Epson MX-80 (with graphics modifica¬ 
tion) or MX-100 using one of four inter¬ 
face cards: an Epson parallel; an Orange 
Grappler; an Interactive Structures 
parallel; or a Mountain Computer card. 

Amperdump was apparently originally 
developed to work with Madwest Soft¬ 
ware’s “Ampergraph,” a package of 
graphing and plotting routines. That 
package produced nice graphs, but only 
on the CRT screen or the Silentype 
printer; there was no way to obtain docu¬ 
ment quality printouts. 

Amperdump solves that problem, but 
it is not limited to graphics produced by 
Ampergraph. It can print anything in 
either page one or page two of the Apple’s 
hi-res memory. 

And Amperdump can print those 
pages either normally (black on white) or 
inversely (white on black); and it can 
modify the size of the printout (you 
choose one of three horizontal dimen¬ 
sions, and one of up to nine vertical 
dimensions, depending on which model 
printer you have). 

Amperdump can be run from its own 
menu, or it can be called by an Applesoft 
Basic program. The commands are quite 
simple, and the user’s manual explains 
them adequately. 

The graphics are printed in anywhere 
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from 40 to 45 seconds to slightly over two 
minutes, depending on the size you 
select; this, however, is basically a limita¬ 
tion of the printer, not of the Amperdump 
package. 

(Madwest Software, PO Box 9822, 
Madison, WI 53715. $30) 

Brownlee Elliott 
Bloomfield Hills, MI 


Zoom Grafix 

No matter how smart, 

Your printer needs 
This Apple program 

Zoom Grafix comes on a copy-pro¬ 
tected 5 1/4 inch diskette with a seven- 
page manual. The first time you boot up 
the disk you are presented with the man¬ 
ufacturer’s low-resolution logo. Even¬ 
tually a configuration menu asks for the 
identity of your printer and interface card 
and whether you require line feeds, and 
the like. 

After you enter the requested informa¬ 
tion, you are given the option of having 
the configuration stored on disk as a per¬ 
manent setup. The computer saves the 
configuration, if requested, and moves to 
the main part of the program. 

First, hi-res screen 1 is displayed, and 
you are asked if the displayed picture is 
the one you desire. If it isn’t, the program 
offers to swap the displayed page with the 
contents of the second hi-res screen. 

Actually, the contents of the screens 
are swapped back and forth, but Zoom 
Grafix is always looking at the first hi-res 
screen. If you don’t want to swap, the pro¬ 
gram will permit you to enter the name of 
the file stored on disk, or you can hit 
return to get a Catalog. 

Type in the name of the appropriate 
file, and that picture will replace the one 
on the screen. As a convenience in label¬ 


ing picture files, “Pic,” can be part of the 
file name either before or after the main 
identifier. Thus the file name Pic Monet, 
Monet.Pic and Monet may each be called 
by typing in Monet. 

You can choose the following options 
from the main menu: 

1. Specifies that the picture be printed 
positive (white on black) or negative 
(black on white). 

2. Prints out the picture upright as shown 
on the screen or rotated to the right 90 
degrees. 

3. Specifies the ratio of printer dots to 
screen dots. 

4. Selects a portion of the picture for 
printing and ignores the rest. As you se¬ 
lect the print boundaries, the selected por¬ 
tion is outlined for you. But once you have 
made the selection of one of the four bor¬ 
ders, you have to run through the entire 
(four-part) queue to change the setting. 

5. Sets the left margin for printing. 

6. Sets the maximum width available for 
printing. 

7. Sets a delay sifter each line in .25-sec- 
ond intervals. 

8. Changes the printer/interface con¬ 
figuration. 

9. Generates a line feed or a form feed 
directly from the keyboard. 

Zoom Grafix can be configured for 18 
different printers and 21 different inter¬ 
face cards merely by picking them off of a 
menu in the configuration portion of the 
program. Configuration comes up auto¬ 
matically the first time you boot the disk. 

If you save your setup to disk, you need 
never bother with configuration again, 
because the program will boot directly to 
the main menu. However, if you wish to 
reconfigure, ESC during the boot pro¬ 
cess. Using Option 8 of the main menu 
will lead you back to reconfiguration. In 
other words, configuration is automatic- 

(continued on p. 152) 
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Thinking Multiprocessing? 

ThinkTeleteks SBC-1 


Teletek's SBC-1 provides each user in a multi-processing system 
with his own CPU, serial ports, parallel ports, CTC, 128k of 
segmented memory with (optional) "RAM drive." The SBC-1 
is the most powerful S-100 slave processor available today. 

System may run at 4MHz with SBC-1 running at 6MHz 

Z80A or Z80B processor v 

Two RS232C serial ports 1) Software selectable 

speeds 2) Communication to a synchronous - # 

modem \ 

CTC provides counter/timer 
outputs available to the user 

128k of segmented mem- r> 

ory partitioned into 

4k segments which ^ ' 

can be dynamically v m 2*. «T-\ ** 

addressed on any v • V * *' 

4k boundary of the Z ' ^ ^ '<* \ . 

CPU address space v A - 

optional "RAM drive" V.- C •”** 

capability allows ^ v -iV, * A'V, 

extremely fast operation • J3wkf\ 

2k, 4k, o, 8k of EPROM Jfr v % * V 7* 

for initialization routines % \ \ 

(may be disabled after V \ ' J 

completion of routines) JZ, ' ( ^ 

Ik or 2k FIFO allows effi- X. * .. 

cient communication to the 

bus master / « 

Two parallel ports — may be %y ’ % 

converted to an RS422 port or ' / \ ^ '*«► % , 

another RS232 port using Tele- Z ^ 

tek's PSC board % 

Three levels of reset are possible _Z^V. ^ x __ * 

As many as 16 SBC-ls may be in / 

use simultaneously ‘ 

Digital Research (CP/M®, MP/M®, \_ 

CP/NET®), Infosoft or Turbodos t V 

operating systems available 

Use Teletek's SYSTEMASTER® or FDC-I % K*m % 
as the master processor in the system for a * 

state-of-the-art multi-processing system M 4 , 

that begs comparison! » 


9767F Business Park Drive 
Sacramento, CA 95827 (916) 36M777 
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MORE THAN JUST AHOTHBt PRETTY FACE. 


Says who? Says ANSI. 

Specifically, subcommittee X3B8 of the American 
National Standards Institute (ANSI) says so. The fact 
is all Elephant™ floppies meet or exceed the specs 
required to meet or exceed all their standards. 

But just who is "subcommittee X3B8" to issue such 
pronouncements? 

They’re a group of people representing a large, 
well-balanced cross section of disciplines—from 
academia, government agencies, and the computer 
industry. People from places like IBM, Hewlett-Packard, 
3M, Lawrence Livermore Labs, The U.S. Department 
of Defense, Honeywell and The Association of Com¬ 
puter Programmers and Analysts. In short, it’s a bunch 
of high-caliber nitpickers whose mission, it seems, in 
order to make better disks for consumers, is also to 


make life miserable for everyone in the disk-making 
business. 

How? By gathering together periodically (often, 
one suspects, under the full moon) to concoct more 
and more rules to increase the quality of flexible 
disks. Their most recent rule book runs over 20 single¬ 
spaced pages—listing, and insisting upon—hundreds 
upon hundreds of standards a disk must meet in 
order to be blessed by ANSI. (And thereby be taken 
seriously by people who take disks seriously.) 

In fact, if you'd like a copy of this formidable docu¬ 
ment, for free, just let us know and well send you 
one. Because once you know what it takes to make 
an Elephant for ANSI... 

We think you’ll want us to make some Elephants 
for you. 


ELEPHANT HEM DUTY DISKS. 

Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
Call: toll-free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624. 


Circle 355 on Reader Service card. 





